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PREFACE 


This document is the first revised issue of Volume II of the AOH. This 
revision incorporates Crew Procedures Change Requests 1 through 53. 
Change requests released subsequent to the publication of this revision 


will be numbered sequentially with the next change number (i.e., 54 and 
on). 
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FOREWORD 


This handbook, sections 4 and 5, of the Apollo Operations Handbook (AOH) 
series, is bound separately as Volume II and pertains only to the Extra- 
vehicular Mobility Unit (EMU). Volume I of the AOH contains sections’ 1, 
2, and 3, and pertains to the description of the EMU. 


The operational procedures are written specifically for Missions 12 
through 15 EMU hardware and will be superseded by a mission oriented 
checklist which is reviewed by CSD for unique hardware procedures. Both 
the operational procedures and the malfunction procedures will be updated 
for the mission. 


This handbook is composed of two major sections: 


a. Section 4 provides a step-by-step operational procedure for activa~ 
tion and deactivation of EMU subsystems. 


b. Section 5 provides emergency procedures for critical EMU symptoms 
and continuing diagnosis during EVA and post-EVA to determine the 
EMU malfunction. 


Inquiries concerning this handbook should be addressed to Crew Systems 
Division, Apollo Support Branch, MSC, mail code EC9 or to Flight Crew 
Support Division, EVA Branch, Office Code CF25. 
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ABBREVIATIONS 


actual cubic feet per minute 


Apollo Operations Handbook 
Commander 
cubic feet per minute 
command module 
command module pilot 
command/service module. 
constant wear garment 

"DES" H,0 descent water 

ECG electrocardiogram 
environmental control system 
extravehicular mobility unit 
extravehicular 
lunar extravehicular visor asvenbig 
fecal containment system 
integrated thermal micrometeoroid guvmene 
intravehicular 
intravehicular activity 
kilohertz (thousand cycles per second) 
liquid cooling garment 
lithium hydroxide 
lunar Gane 
Manned Space Flight Network 
oxygen purge system 


pressure garment assembly 


BASIC DATE____May 1969 ss CHANGE DATE 2ct- 1969 paGE_v_ 


CSD -A-789-(2) 1 
APOLLO OPERATIONS HANDBOOK - EMU 


PHA pressure helmet assembly 

PLSS portable life support system 
pos. position 

POS primary oxygen system of PLSS 
press . pressure 

psia | pounds per square inch absolute 
psid pounds per square inch differential 
psig pounds per square inch gage 
RCU remote control unit 

SC spacecraft 

ssc . space suit communication 

SW. switch 

TLSA torso limb suit assembly 

™ telemetry 

UCTA urine éellectien and transfer assembly 
UTS — urine transfer system 

vlv valve 

WMS waste management system 

ZPN impedance pneumograph 

AT change in temperature 

AP change in pressure 
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SECTION 4 


OPERATIONAL PROCEDURES 


This section describes the procedures for activation and deactivation of EMU equipment. 


The order of appearance of groups of steps required to activate or deactivate components is not necessar- 
ily the erder of performance of activation and deactivation of components. 
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STEP PROCEDURE REMARKS | 


4.1 PGA DONNING AND DOFFING } Techniques in donning and doffing may vary 
within an individual step but the sequence 
of steps outline in each donning and 
doffing task shall be followed. 

"Normal" will be with assist from another 
crewman. 


4.1.1 PGA IV CONFIGURATION DONNING PROCEDURES CMP only. 


1 Donning FCS 


a. Don FCS as conventional underwear and place genitals 
through front opening. 


b. Position FCS around waist and thighs to insure a seal. 
Insure a snug fit with no sag in the crotch portion 
of the FCS. 

2 Donning CWG 
a. Open front buttons. 


b. Don CWG as conventional long underwear. 


ce. Adjust feet into socks. 


4.1 PGA DONNING AND DOFFING 
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| ster PROCEDURE 


d. Insert bioinstrumentation leads through slots on 
chest area of CWG. 


e. Button front opening. 


4.1 PGA DONNING AND DOFFING 


REMARKS 


‘Step 4.1.1-3 must be performed before 
‘Steps 4.1.1-2d and e. When transferring 


bioinstrumentation between CWG or LCG, or 


‘when reinstalling after removal, the signal 


conditioners should not be removed from the 
pockets in the biobelt. Only the nine-pin 
airlock connector, the sternal electrode 
harness (Blue Code), and the axillary harness 
(Yellow Code) should be disconnected. The 
color code of the harness to signal condi- 
tioner should be observed when reinstalling 
the biobelt. The electrodes are not removed 
from skin to change garments. 
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3 Donning bioinstrumentation system (prelaunch) 
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a. Shave electrode sites where necessary. Shower 
after shaving. 
b. During PGA suiting procedure prior to launch, CWG is donned to waist. 
clean electrode sites with alcohol and let dry. 
Attach electrodes under medical direction. 
c. Assemble signal conditioners, biomedical harness Use caution in mating biomedical connector 
with biomedical belt, and test as a system. to signal conditioners. Connectors are keyed 
for proper fit. 
d. Don top half of CWG, insert harness connectors See remarks page 4-3, Step 4.1.1-2d. 
(blue and yellow) through holes in CWG. Snap 
biomedical belt to CWG. 
e. Connect electrode harness to proper color-coded 
signal conditioner. Dot on electrode harness is 
facing out. 
f. Perform functional check. 
g. Adjust ECG gain for normal signal to 40 percent 
of full scale. 
h. Adjust -ZPN gain to allow maximum inhalation to 


be at or near full scale. 


4,1 PGA DONNING AND DOFFING 
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Don lower half of PGA (Step 4.1-5) and connect 
nine=-pin biomedical connector. 


Perform functional check prior to donning PGA 
helmet and gloves. 


Donning UCTA 


Obtain proper size cuff and roll down to cuff 
flange after removing flange from UCTA. 


Place penis. in flange and roll cuff on. 


Attach cuff half of the UCTA flange to the UCTA 
by depressing the flange release lever and 
twisting the two halves together. 


Aline the colored waistband patches to the 
corresponding colors on the UCTA. 


Attach the crotch strap to the UCTA. 


Connect hand pump to drain hose and evacuate all 
gas from the UCTA through the drain hose. 


Don leg part of the PGA. 


4.1 PGA DONNING AND DOFFING 


as uel 


See remarks page 4-3, Step 4.1.1-2d. 


If the UCTA has been worn, it will be 
stowed in the PGA with a UCTA clamp on 
the cuff. Remove and stow the UCTA clamp. 


Place waistband of harness across "small 
of the back." 


Strap length can be adjusted at mating 
point. Verify all straps attached. 


This step is required for donning at 
14.7 psia ambient pressure only — not 
required for 5 psia donning. 
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STEP 


h. Connect the UCTA drain hose to the UCTA transfer 


i. 


PROCEDURE 


hose assembly on the suit. 


Finish donning PGA. 


5 Donning PGA 


ae 


Remove protective cover from PGA electrical connector 
and two protective plugs from gas connectors and stow. 


Loosen torso tiedown strap. 


Fully open both the restraint and pressure-sealing 


zippers. 


Grasp PGA at sides. Do NOT pick up PGA at 

pressure-sealing zipper location. Place both 

feet into PGA and work feet into the boots. 

Pull excess liner material up around leg. Grab 

PGA at knee convolutes and pull boots onto feet. 
CAUTION 


Do not sit on zippers. 


Pull PGA to knee position. 


PGA DONNING AND DOFFING 


— REMARKS 


Do not coil or loop the drain hose. Do not 
put hose near the PGA biomedical injection 
patch. 


Remove donning lanyards from UCTA/biomedical 
injection access flap. 


If unassisted, insert the red suit-donning 
lanyard through the pull tab of restraint 
zipper slider and the blue suit-donning 
lanyard through the pull tab of pressure- 
sealing zipper slider. 


Point toes toward boots to avoid pickup of 
excess liner material. 
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STEP -—s PROCEDURE 


&. With front of PGA hanging forward, go to squatting 
position placing PGA front in lap. 


h. Reach inside of right leg and connect UCTA 
quick-disconnect to PGA-UCTA hose assembly. 


i. Aline index marks and connect biomedical harness 
electrical branch to suit electrical ‘harness. 


j. Verify communications carrier connection from 
electrical harness is pushed through neckring. 


k. Insert one arm completely into PGA arm while simul- 
taneously inserting head into neckring with assistance 
from free arm. Insert free arm into other PGA arn. 


1. Stand erect to permit PGA to settle over torso 
and limbs. 


m. Close restraint and pressure-sealing zipper 
closures. 


4.1 PGA DONNING AND DOFFING 


REMARKS 


Alternate methods such as full insertion of 
arms into suit sleeves, then insertion of 
head through neckring, or insertion of one 
arm, then the combined insertion of second 
arm and head are acceptable, provided the 
load on the PGA, and/or the zippers in not 
increased. 


If unassisted, grasp back of neckring and 
top of CWG with one hand. With other hand, 
grasp red donning lanyard, pull out and down 
to position restraint zipper slider toward 
middle of the back. Pull red donning lan-~ 
yard over buttocks while running fingers 
ahead of slider to prevent snagging of CWC. 


, 
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| STEP _ PROCEDURE 


n. 


Engage snap fastener of slider tab to receptacle 
on PGA. 


Position lock assembly over slider and push lock 
button to LOCK. 


Close cover flap over zipper and engage snap 
fasteners. 


Don communication carrier by spreading the ear 
cups and then make fine adjustments to the mike 
boom by bending it from the center. 


Adjust the chinstrap for proper fit. 


Connect: electrical lead to upper branch of 
electrical harness. 


4.1 PGA DONNING AND DOFFING 


REMARKS 


Grasp cloth tab of restraint slider and 
fully close. 


Remove suit—donning ‘lanyard, tuck slider 
tab up into PGA, and stow lanyard in 
pocket. . 


Grasp back of neckring with one hand and 
with other hand grasp blue donning lanyard; 
pull lanyard out and down to fully close 
pressure-sealing zipper. 


Remove and stow blue suit donning lanyard. 


Do not bend mike boom more than 80° from 
center. Bend mike boom from the middle 
section only. Do not straighten or bend 
the mike boom unless necessary. 
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| STEP PROCEDURE 


q- Connect gas umbilical to PGA. 
r. Provide ventilation flow. 


6 Donning pressure helmet 


a. Place helmet-attaching ring lock subassembly in 
ENGAGE. 


b. Place pressure helmet on helmet-attaching ring, 
insure proper alinement by alining dual white 
lines and press down on helmet. 

c. Position lock subassembly to LOCK. 

" CAUTION 
PGA neckring alinement marks must 
be alined with the helmet "locked" 
alinement marks to insure proper 
helmet ventilation. 


7 Donning PGA gloves 


a. Gloves or helmet may be difficult to don. If so, 
stop gas flow momentarily. 


b. Place suit wrist disconnects in ENGAGE. 
c. Insure that glove palm restraint is loosened, then 


place hand into glove. 


4,1 PGA DONNING AND DOFFING 


REMARKS 


Steps 4,1.1-6 and -7 can be reversed 
provided the second step is accomplished 
with decreased gas flow. 
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PROCEDURE 
Aline glove wrist disconnect with suit wrist 
disconnect and engage both units. 


Insure that glove can be easily rotated and place 
the wrist disconnect to LOCK. 


Adjust glove palm restraint. 


Don other glove in the same way. 


8 Donning Neckdam 


Place helmet-attaching ring lock assembly in 
ENGAGE position. 


Slip neckdam over head so that eyelet tab is forward. 


Aline neckdam ring eyelet tab with index marks on 
helmet-attaching ring and snap tab in place. 


Continue pushing other tabs down into place until all 
tabs of neckdam are latched. 


Place the lock assembly into LOCK. 


4.1 PGA DONNING AND DOFFING 


A SRS 


REMARKS 


The neckdam is donned before water egress 
to prevent water from entering the open 
neck area of the TLSA. 
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| STEP - PROCEDURE | _ REMARKS 


4.1.2 PGA IV CONFIGURATION DOFFING 
PROCEDURE 


1 Doffing PGA gloves 
a. Decrease suit pressure to less than 0.75 psig. 
b. Loosen palm restraint. 


c. Place wrist disconnect in open position and 
remove glove. 


d. Doff other glove. 
2 Doffing pressure helmet 


a. Place helmet attaching ring latching mechanism to the 
open position. 


b. Lift the helmet up and out of helmet attaching ring. 
3 Doffing PGA 
a. Empty UCTA. (See AOH-IM and - CSM procedures. ) 


Unlock pressure sealing zipper lock 
and release slider tab snap fastener. 


b. Open slide zipper cover flap. 


4.1 PGA DONNING AND DOFFING 
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If unassisted, remove blue donning lanyard 
from lanyard pocket and insert into pressure 
sealing zipper tab. Grasp blue suit- 
donning lanyard and pull until the pressure- 
sealing zipper tab is full OPEN and reniove 
suit-donning lanyard. : 


c. Fully open pressure and sealing zippers. 


3lvd JISva 


CAUTION 


Do not sit on zippers. 


6961 ew 


Remove red suit-donning lanyard from lan- 
yard pocket; release restraint zipper tab 
from stowed position; and insert lanyard 
in zipper tab. 


Grasp red suit-donning lanyard; pull until 
restraint zipper is full OPEN; and remove 
lanyard. Restow red and blue lanyards. 


d. Disconnect gas inlet and outlet hoses. 


e. Disconnect communications carrier electrical lead 
and undo chinstrap to remove communication carrier. 
Remove communications carrier carefully. Do NOT 
bend mike boom. 


.f. Grasp PGA at rear-entry area and separate slide 
fasteners; then slip PGA from around back and buttocks. 
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g- Grasp helmet-attaching ring, oor heed out, and pull 
both arms away from PGA. 


h. Disconnect biomedical connector. 


I9OVWd 6961 °390 JLWG JONVWHOD. 


i. Disconnect UCTA drain hose quick-disconnect. (See 
Step 4.1.2-h.) 


“Sata 


4.1 PGA DONNING AND DOFFING 
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STEP | PROCEDURE REMARKS 


j. Remove legs from TLSA. 


k. Replace protective covers and caps on PGA electrical 
connector and two gas connectors. 


4.1 PGA DONNING AND DOFFING 
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| STEP 


PROCEDURE 


4 Doffing UCTA 


a. 


db. 


Drain UCTA before doffing. (See AOH-LM and -CSM 
procedures. ) 


Partially doff PGA to disconnect the UCTA drain 
hose disconnect. 


Disconnect UCTA drain hose from suit-mounted UCTA 
transfer hose assembly. 


Complete doffing of PGA. 


Remove UCTA elastic harness by detaching waistband 
Velcro patches while holding UCTA in place. 


Remove cuff half of UCTA flange by using release 
button and twisting motion. 


Roll cuff from penis. 
Fold cuff and use UCTA clamp to close. 


Stow UCTA in PGA. 


“5 Doffing biomedical harness and belt 


REMARKS 


See page 4-3, Step 4.1.1-2d. 
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a. Disconnect electrical leads of biomedical electrode See Step 4.8.2-3 for permanent removal 
harness from signal conditioners in biomedical procedures, if necessary. 
belt. - 

b. Disengage snaps securing biomedical belt. ; * 


4.1 PGA DONNING AND DOFFING 


Gt-h JOWd Goer *400 ALVO AONVHD 6961 Aen ALVOG DISVA 


| STEP PROCEDURE 


6 Doffing CWG (if applicable) 


a. Unbutton front opening. 


b. Pass bioinstrumentation electrode harness leads 
through slot on chest area of CW. 


c. Remove CWG in the same manner as conventional 
long underwear. 


T Doffing FCS 


Doff FCS in the same manner as conventional underwear 
shorts. 


8 Doffing neckdam 
a. Unlock helmet-attaching ring and separate neckdan. 


b. Pull neckdam over head. 


4.1 PGA DONNING AND DOFFING 


“REMARKS 


‘The CWG without the FCS is normally 


worn throughout. the flight. 
See remarks page 4-3, Step 4.1.1-2d. 


The neckdam is used only for water egress. 
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| STEP PROCEDURE 


4.1.3 PGA EV CONFIGURATION DONNING PROCEDURE 
1 Donning FCS (see Step 4.1.1-1) 


2 Donning LCG 


in 


REMARKS 


The LCG replaces the CWG for EVA. The LCG 
may be worn during periods of IVA. 
CAUTION . 


Take care to avoid damaging LCG H,O lines. 


2 
a. Unstow LCG from bag. 


b. Open front entry fastener of LCG. 


c. Don the LCG like conventional long underwear and 
adjust feet into socks. 


d. Insert bioinstrumentation leads through holes See remarks page 4-3, Step 4.1.1-2d. 


on front of LCG. 


e. Close front entry of LCG. 


Donning bioinstrumentation systems (see Step 4.1.1-5) Verify that LCG manifold is outside of 


biobelt. 


Donning UCTA (see Step 4.1.1-4) 
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Donning PGA 


a. Remove one PGA electrical connector cover and four 
PGA gas connector caps. 


4.1 PGA DONNING AND DOFFING 
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STEP PROCEDURE 


pb. Loosen torso tiedown strap. 


ec. Fully open the restraint, pressure sealing, and 
ITMG zippers. 


d. Grasp PGA at sides. 
CAUTION 


Do NOT pick up PGA at pressure- 
sealing zipper location. 


Place both feet into PGA and work feet into the 
boots. Pull excess liner material up around legs. 


Grab PGA at knee convolutes and pull boots onto 
feet. 


CAUTION 
Do not sit on zippers. 
Pull. PGA tight to knee position. Stand up. Grasp 


side of coverlayer and pull to waist position 
with zipper below buttocks. 


4.1 PGA DONNING AND DOFFING 


REMARKS 


If alternate method of donning is to be 
used, unstow donning lanyards and attach 
after opening zippers. Insert red suit- 
donning lanyard through pull tab of 
restraint zipper slider and blue suit- 
donning lanyard through pull tab of 
pressure+sealing zipper slider. 


Point toes toward boots to avoid pickup of 
excess liner material. 
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PROCEDURE 


With front of PGA hanging forward, go to squatting 
position putting PGA front in lap. 


Connect the UCTA quick-disconnect to PGA-UCTA hose 
assembly. 


Aline index marks and connect biomedical harness 
electrical branch to suit electrical harness. 


Remove water connector plug and connect LCG water 
connector to PGA multiple water connector 
receptacle. 


Verify communications carrier connection from 
electrical harness is pushed through neckring. 


Insert one arm completely into PGA arm while 
simultaneously inserting head into neckring with 
assistance from free arm. Insert free arm into 
other PGA arn. 


4.1 PGA DONNING AND DOFFING 


REMARKS 


If LCG is not used, do not remove water 
connector plug. 


Alternate methods such as full insertion 
of arms into suit sleeves, then insertion 
of head through neckring; or insertion of 
one arm, then the combined insertion of 
second arm and head is acceptable provided 
the load on the PGA, and/or the zippers is 
not increased. 
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PROCEDURE 


Stand erect and settle PGA over torso and limbs. 


Close restraint and pressure-sealing zipper 
closures. 


Engage snap fastener of slider tab to receptacle 
on PGA. 


Position lock assembly over slider and push lock 
button to LOCK. 


Close cover flap over zipper and engage fasteners. 


4,1 PGA DONNING AND DOFFING 


REMARKS 


If unassisted, grasp back of neckring and 
top of CWG with one hand. With other hand, 
grasp red donning lanyard, pull out and dowm 
to position restraint zipper slider toward 
middle of the back. Pull red donning lan- 
yard over buttocks while running fingers 
ahead of slider to prevent snagging of CWG. 
Repeat with blue lanyard and sealing zipper. 


NWI -WHOOPGAGNWH SNOILV¥IdO O110dv 


I (Z)-682-Vv-asD> 


6961 Asq JLVQ DISWE 


oz-+ JOVd 696T “390 JLVG JIONWHD 


STEP PROCEDURE 


n. Don communication carrier by spreading the ear cups 
and then make fine adjustments to the mike boom by 
bending the boom from the center. 

Adjust the chinstrap for proper fit. 

o. Connect communications carrier 
electrical lead to upper branch of 
electrical harness. 

p. Connect gas umbilical to PGA. 

q. Provide ventilation flow. 

6 Donning lunar boots. 

a. Insert PGA boots into lunar boots and position 
with attached donning straps. 

b. Engage snap fasteners on tongue of boot. 


ce. Latch adjustment strap and buckle. 


7 Donning PLSS/OPS (Step 4.3.1) 


4.1 PGA DONNING AND DOFFING 


REMARKS 


Do not bend mike boom more than 80° fram 
center. Bend mike boom from the middle 
section only. Do not straighten of bend 
unless necessary. 


GP tes eee 
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STEP 


. PROCEDURE 


8 Donning pressure helmet 


Ge 


Dd. 


Apply antifog solution. 


Helmet may be difficult to don. Is so, stop gas flow 


momentarily. 
CAUTION 


Prior to donning helmet, PGA diverter 
valves must be EV (vertical) position 
if 0, flow is to be provided by PLSS/OPS. 


Place helmet-attaching ring lock subassembly in 
ENGAGE. 


Place pressure helmet on helmet-attaching ring; 
insure proper alinement by alining dual white 
lines and press down on helmet. 


Position lock subassembly to LOCK. 
CAUTION 
PGA neckring alinement marks must be 
alined with the helmet "locked" aline- 


ment marks to insure proper helmet 
ventilation. 


9 Donning EV gloves 


Don comfort gloves and wristlets. 


Roll glove gauntlet back to provide access to 
wrist disconnect. : 


4.1 PGA DONNING AND DOFFING 


REMARKS 


See Step 4.8.1-2a. 
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PROCEDURE 


Place suit wrist disconnect in ENGAGE 


Gloves may be difficult to don. If so, stop gas flow 


momentarily. 


Insure glove palm restraint is loosened; place 
hand into glove. 


Aline glove wrist disconnect with suit wrist dis- 
connect and engage both units. 


Insure glove rotates easily and place suit wrist 
disconnect to LOCK. 


Roll glove gauntlet back over PGA arm. 


Adjust palm restraint as desired. Close cover flap 
and engage fasteners. : 


Similarly don other glove. 


Donning LEVA 


Verify that both visors are. open or open the visors. 


Disengage latching mechanism through access on 
LEVA collar. 


Place LEVA over pressure helmet and lower onto 
helmet-attaching ving. 


Aline separation of plastic collar with helmet 
"Engaged" alinement marks. 


4.1 PGA DONNING AND DOFFING 


REMARKS 


Aline LEVA by using the projecting PGA 


feedport as a guide. 
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STEP 7 | PROCEDURE 


e. Insure LEVA is properly located on attaching ring 
and lock. 


f. Lower collar and fasten to PGA. 
CAUTION 
Collar must conceal helmet-— 


attaching ring area for lunar 
surface activity only. 


11 Donning helmet protective shield 
ae Expand shield, slip hole over helmet 


feedport, rotate opposite side over 
helmet, and allow to contract in place. 


4,1 PGA DONNING AND DOFFING 


REMARKS 
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| STEP 


PROCEDURE 


4.1.4 PGA EV CONFIGURATION DOFFING PROCEDURES 


1 Doffing EV glove 


ae 


Decrease PGA pressure flow to <0.75 psig. 


Roll glove gauntlet back and put wrist disconnect 
to OPEN position. 


Doff glove. 


Similarly doff other glove. 


2 Doffing LEVA 


Verify both visors in full OPEN position. 
Disengage fastener tapes of LEVA collar. 
Disengage locking mechanisn. 


Ease LEVA up and off pressure helmet. 


‘3 Doffing pressure helmet 


a. 


Dd. 


4.1 


Place helmet-attaching ring in OPEN. 


Ease pressure helmet up and out of helmet-attaching 
ring. 


PGA DONNING AND DOFFING 


REMARKS 


The EMU is assumed to be in the same config 
uration as at end of extravehicular configu- 
ration donning procedures. 
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4 Doffing ITMG connector cover 
Unsnap cover and remove. 
Doffing PLSS (Step 4.3.2) 
Doffing lunar boots 
a. Unbuckle adjusting strap and unsnap fasteners. 
b. Slip boots off 
Doffing PGA 


Empty UCTA. (See AOH-IM and -CSM procedures. ) 


Open slide fastener cover flap. 


Unlock pressure-sealing zipper lock and 
release slider tab snap fastener. 


Fully OPEN pressure and sealing zippers. 


4,1 PGA DONNING AND DOFFING 


If unassisted, remove donning lanyards from 
stowage and attach to zipper slider tabs. 
Grasp blue suit-donning lanyard and pull 
until the pressure-sealing slider tab is 
full OPEN and remove suit-donning lanyard. 


Remove red suit-donning lanyard from 
lanyard pocket; release restraint slider 

tab from its stowed position and insert lan- 
yard into slider tab. 


Grasp the red suit-donning lanyard; pull 
until the restraint slider is full OPEN and 
remove the suit-donning lanyard. 
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| STEP _ PROCEDURE 


e. Disconnect gas inlet and outlet umbilicals and 
replace protective covers and caps. 


REMARKS 


f. Grasp PGA at rear-entry area and separate zippers 
then slip PGA from around back and buttocks. 


g. Disconnect communications carrier electrical lead. 
Power off from electrical umbilical. 


h. Grasp helmet attaching ring, slip head out, and 
pull both arms away from PGA. 


i. Disconnect LCG multiple water connector. If LCG 
is to be doffed, reinstall PGA protective plug. 


j. Disconnect biomedical electrical connector. 


k. Disconnect urine connector. 


1. Remove legs from PGA. 


8 Doffing UCTA (Step 4.1.2-h) 


9 Doffing biomedical harness and belt (Step 4.1.2-5) See remarks page 4-3, Step 4.1.1-2d. 


10 Doffing LCG 


a. Open front entry. 


b. Pull bioinstrumentation leads out of LCG front. 


c. Slip out of LCG. 


Doffing FCS (Step 4.1.2-7) 


4.1 PGA DONNING AND DOFFING 
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| PROCEDURE 


12 Doffing helmet protective shield 


a. Expand shield, rotate about helmet feedport, and 
disengage from feedport. 


4.1 PGA DONNING AND DOFFING 


REMARKS 
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| STEP _ PROCEDURE REMARKS 


4.2 OPS OPERATIONS 


4.2.1 OPS CHECKOUT 


1 


T 
8 


4.2.2 OPS DONNING PRIOR TO CONTINGENCY TRANSFER 


1 Pull out tear-tack stitches on the PLSS adjustable harness 


2 Open thermal cover over strap buckle adjustment; remove 


Open access. flaps and verify OPS bottle pressure gage reads 
5880 + 500 psia. 


Verify OPS O, connector locked in stowage plate. 


2 


OPS actuation lever — ON. 
Verify OPS regulator checkout gage reads 3.70 + 0.30 psid. 
DEPRESS heater test button. Note the heater test light status. 


OPS O, actuation lever is OFF. The OPS regulator checkout gage will continue 


2 


to read 3.7 + 0.3 psid for approximately 
3 minutes after OPS actuation lever is OFF. 


Secure all access flaps. 


Verify OPS regulator checkout gage less than 2.5 psi. 


by yanking on endtab until strap is free. 


retaining spring clip. 


4.2 OPS OPERATIONS 
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3 Join the fixed waist harness to the adjustable waist 
harness of the PLS5 using the D-buckle under the thermal 
cover of the adjustable harness (PLSS attachment end) and 
the hook under the thermal cover on the fixed length strap 
(PLSS attachment end). The hook on the free end of .the 
straps should be faced inward. 


696T “ew Jlvd DISV4d 


4 Loop harnesses. around the back of PGA and thread through 
IM tether restraints. 


5 Remove OPS 0, connector from stowage plate. 
6 Hook harnesses to OPS. 


7 Install OPS oxygen connector spEue! into the top (blue) PGA 
oxygen connector. 


8 Install purge valve into bottom (red) PGA 0, connector 
and verify locked. 


9 Open OPS actuator access flap. 


10 Adjust harnesses to secure OPS. Allow for the expansion 
of the PGA when pressurized. 


4.2.3 OPS ACTIVATION 


Move OPS actuation lever from OFF to ON port tion and 
allow it to lock. 


4.2.4 OPS DEACTIVATION 


Move OPS actuation lever from ON to OFF position and 
allow it to lock. 
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4,2 OPS OPERATIONS 
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| STEP _ PROCEDURE REMARKS 


4.3  PLSS/OPS DONNING AND DOFFING 


4.3.1 -PLSS/OPS DONNING PGA helmet and gloves off. PGA diverter 
valves (2) — Horizontal 


Open access flap, unstow antenna connector, OPS half, 
secure access flaps. 


Lift OPS locking pin. 


Slide OPS onto PLSS from left to right while facing Conformal side of PLSS is the side that con- 
PLSS conformal side. forms to the crewman's back when PLSS is 
donned. 


Push locking pin down. 
Remove EVCS antenna connector (J5) dust cap. 


Connect antenna connector, OPS half to antenna 
connector, PLSS half. Screw on CW. 


Verify sublimator exhaust is clear. Visual inspection. 


Unstow PLSS shoulder and waist harnesses. 


. Unstow PLSS PGA electrical umbilical, inlet and 
outlet 05> and multiple water connectors. 


Remove battery cable from stowage plate. Rotate battery 
cable handle CCW (90° to alinement marks). : 


Remove battery connector (J6) dust cap and stow on 
battery cable stowage plate. 


4.3  PLSS/OPS DONNING AND DOFFING 
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PROCEDURE 


12 Connect battery cable to battery. 


a. Aline marks on battery cable body and handle. 


b. Aline marks on battery cable handle and battery. 


c. Connect battery cable to battery connector and rotate 
handle CW (90°). . 


13 Remove dust cap RCU connector (J3), PLSS half. Twist CCW. 


14 Verify OPS actuation lever is OFF and OPS regulator 
checkout gage reads less than 2.5 psi. 


15 Unstow OPS connector. Pull stowage plate tabs and Do not unstow OPS oxygen hose at this time. 


rotate CCW. 


.16 Secure PLSS/OPS access flaps. 


17 Don PLSS/OPS by securing shoulder and waist harnesses 
to the PGA upper and lower PLSS brackets. 


'18 Connect PLSS inlet and outlet Oo, (red to red, blue 
to blue) and multiple water connectors to PGA left side 
and lock. Connect PLSS PGA electrical umbilical and lock. 
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19 Before connecting RCU, verify: PLSS pump switch — OFF, 
PLSS fan switch — OFF, and PLSS mode selector switch — 
Position 0 (OFF). 


4.3  PLSS/OPS DONNING AND DOFFING 
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| STEP __ PROCEDURE, 


20 Connect RCU electrical connector to the PLSS. 
a. . Aline marks on RCU connector body and handle. 


b. Aline marks on RCU connector and PLSS, insert, and 
rotate CW 90°. 


Attach RCU to PLSS straps and PGA as follows: 
Pull Velcro strap away from front of RCU. 


Using strap as a grip, pull directly forward of RCU 
and then down. Release strap to lock in open position. 


Insert lower clip to PGA upper PLSS bracket. 


Raise RCU and insert the left shoulder clip into 
left RCU clip, then clip the right side. 


To lock clips, pull strap handle forward and up to 
a horizontal position and release. Verify hooks 
are locked in closed position. 


Restow.Velcro strap handle on front of RCU. 


Unstow OPS hose. 


Depress OPS actuation lever bracket tab and unstow 
actuation lever cable. 


4,3 PLSS/OPS DONNING AND DOFFING 


REMARKS 
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ao 
> 
bold 
oO 24 Attach OPS actuation lever to the RCU. 
> 

“4 
m 
| 
& 
wall 
Ne) 
ON 
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25 Install OPS connector to the PGA (blue to blue) and lock. 


Insert. lower pins on the OPS actuation lever into the 
RCU actuation lever bracket slots. 


Push upper portion of the OPS actuation lever toward 
the bracket until the upper pins engage the bracket 
and snap locked. 


26 Install purge valve in PGA'0, connector (red to red). 


2 
| 27 Secure all PLSS/OPS access flaps and verify gas 
0 connector lock locks (4). i 
> :28 Unstow antenna. 
z. : 
@ | 4.3.2 PLSS/OPS DOFFING IN PRESSURIZED ENVIRONMENT - Helmet and gloves - Off 
m PLSS feedwater valve - CLOSED (up) 
Oo PLSS 0, shutoff valve - OFF (up) 
> IM is at 5 psia. 
m OPS actuation lever is OFF. 
fo) 


rg 


1 Remove OPS actuation lever from RCU. 


2 Disconnect RCU from PGA upper PLSS bracket and PLSS 
shoulder harnesses. 


-NW3- WOOSGNWH SNOILVYRdO O110¢v 


Pull Velcro strap away from front of RCU. 


Using strap as a grip, pull directly forward of 
RCU and then down. -Release strap to lock in 
open position. 


TET IOV F 
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_ PROCEDURE 


ce. Lift RCU from left shoulder strap, then right. 
dad. Lower RCU from PGA upper PLSS bracket. 
CAUTION 


Before disconnecting RCU, all electri- 
cal PLSS controls must be OFF. 


PLSS pump switch — OFF 
PLSS fan switch — OFF 
PLSS mode selector switch — Position 0 (OFF) 


Disconnect RCU electrical umbilical from PLSS by rotating 
RCU connector handle CCW (90°). 


Disconnect inlet and outlet 0, and multiple water 


2 
connectors, electrical umbilical connector, and OPS 


oO, connector. The electrical umbilical connector is 


pulled away from the PGA and rotated CCW to remove. 


' Remove the purge valve and stow. 


Remove PLSS: shoulder and waist harnesses from the PGA. 
Temporarily stow PLSS. 


Stow OPS antenna. 


4.3  PLSS/OPS DONNING AND DOFFING 


REMARKS 
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12 


STEP 


ae 


db. 


PROCEDURE 


9 Stow OPS actuation lever. 


Insert lower pins on the OPS actuation lever into the 


OPS actuation lever bracket slots. 


Push upper portion of the OPS actuation lever down 
until the upper pins engage the bracket and 
snap locked. -; ‘ 


Verify OPS actuation lever is OFF and locked. 


Stow OPS 0, hose and connector; secure OPS access covers. 


ae 


b. 


d. © 


Stow PLSS inlet and outlet 0 


2 


Route the hose around the back of the OPS over the 
actuation lever cable. 


Verify the OPS connector stowage plate is in the open 


position (CCW). 


Insert the OPS connector and lock the OPS stowage 
plate connector (twist CW). 


Secure access flaps over OPS hose. - 


2 and multiple water hoses 


and connectors and PLSS PGA electrical umbilical and 
connector. 


4.3 PLSS/OPS DONNING AND DOFFING 


REMARKS 


NWI - HOOPGNVWH SNOILVYAdO O110dVv 


I (Z)-682-W¥- aso 


S061 ten ALVG DISWA 


| 13 
14 

a | 
x= } 15 
> 
Z | 16 
) 
Mm 
> 
> | 17 
m 

[o) 

o | 18. 
= 
2119 
\o 
> 20 
) 
m 
Ig 

| 

Ww 
Ov 


STEP PROCEDURE © 


a. Confirm 0, water and electrical connector stowage 


plates are in the open position (CCW). 


b. Perform stowage routing according to the decal on 
the PLSS 05 bottle shield. 


ec. Lock all stowage connectors (twist CW). 


Disconnect OPS antenna connector from EVCS by 
unscrewing CCW. 


Replace antenna connector dust cap by pushing 
straight on. 


Lift OPS locking pin to release. 

Slide OPS off PLSS from right to left while facing 
PLSS conformal side. 

Stow antenna connector inside OPS by screwing 
antenna connector CW on the stowage plate. 


Secure OPS access covers. 


Replace RCU connector (J3) dust cap by alining marks, 
inserting, and twisting CW 


Restow PLSS shoulder and waist harnesses. 


4.3  PLSS/OPS DONNING AND DOFFING 


REMARKS: 


Conformal side of the PLSS is the side that 
conforms to the crewman's back when PLSS 
is donned. 
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" PROCEDURE 


‘4.3.3 PLSS/OPS DOFFING IN UNPRESSURIZED ENVIRONMENT 


Verify OPS actuation lever OFF. 
Disconnect purge valve and stow. 


Disconnect OPS OQ, connector. . 


Connect ECS .0,, umbilicals to PGA (red to red, blue to 


blue), lock and actuate ECS. 
PLSS fan switch — OFF. 


PLSS 0, shutoff valve — OFF (up). 


‘Verify PGA pressure gage ‘reads’ 3.6 ‘to 4.3 ‘psi . 


a. PGA diverter valves (2) — horizontal. 

PLSS mode selector switch’ — Position 0 (OFF). 
Disconnect PLSS PGA electrical umbilical. The 
electrical umbilical connector is pulled away from 
the PGA and rotated CCW to remove. Connect IM 
communication umbilical. ; 

PLSS feedwater valve — CLOSED (up). 

PLSS pump switch — OFF. 

Remove OPS actuation lever from the. RCU. Depress 


release lever to free actuation lever upper pins 
and remove. 


REMARKS © 


0,5 shutoff handle safety must be depressed 
as handle is pulled forward. 
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| STEP PROCEDURE 


13 Disconnect RCU from PGA upper PLSS bracket and PLSS 


14h 


15 


shoulder harnesses. 
a. Pull Velcro strap away from front of RCU. 
Using strap as a grip, pull directly forward of 
RCU and then down. Release strap to lock in 
open position. 
Lift RCU from left shoulder strap, then right. 
Lower RCU from PGA upper PLSS bracket. | 
CAUTION 
Before electrically disconnecting RCU, 
all PLSS electrical controls must be 
in OFF position. 
PLSS pump switch — OFF 
PLSS fan switch — OFF 
PLSS mode selector switch — Position 0 (OFF) 


Disconnect RCU electrical connector from the PLSS. 
Rotate RCU electrical connector handle CCW to disconnect. 


Disconnect PLSS inlet and outlet oO, and multiple water 


connectors. Disconnect red Oo, connector first. 


4.3 PLSS/OPS DONNING AND DOFFING 


REMARKS: 
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16 Remove waist harnesses from the PGA. 


17 
18 
19 


20 


ae 


f.- 


&- 


Grasp outside loop of right-hand strap between 
adjustment buckle and PGA hook and tear tack- 
stitches adjacent to buckle. 


Unsnap harness keeper between adjustment buckle 
and PLSS hook. 


Grasp exposed end of strap between PLSS hook 
and adjustment buckle and tear tack-stitches. 


Unsnap adjustment-buckle thermal insulation 
to expose buckle. 


Grasp buckle roller release tab and rotate 
outward to release. grip on harness. Lengthen 
the harness by use of the adjustment buckle. 
Unhook right-hand harness from PGA. - 


Unhook left-hand harness from PGA. 


Remove shoulder harnesses from the PGA. 


Temporarily stow'the PLSS. - 


Stow antenna. 


Disconnect OPS antenna connector from EVCS. 
Unscrew CCW. ; 


4.3 PLSS/OPS DONNING AND DOFFING 


REMARKS — 


Crewman will require assistance. 
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21 Stow OPS actuation lever. 


- Insert lower pins on the OPS actuation lever into 
the OPS actuation lever bracket slots. 


Push upper portion of the OPS actuation lever down 
until the upper pins engage the bracket and snap 
‘ locked. 7% ; 
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Verify OPS actuation lever is OFF and locked. 


Stow OPS hose and connector and secure OPS access flaps. 
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4.3  PLSS/OPS DONNING AND DOFFING 
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REMARKS” 


The hose is routed around the back of the 
OPS over the actuation lever cable and is 
held in place by the thermal cover. The 
OPS hose connector stowage plate must be 
in the open position (full CCW) when the 
connector is inserted and twisted CW — 
to close. 
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STEP | PROCEDURE 


4.4 = PLSS COMMUNICATION CHECK 


VW FF Ww 


410 


PLSS mode selector switch to Position B. 


Verify 1.5 kHz warble tone on for 10 seconds. Low 
vent flow warning flag shows P, low PGA pressure 
warning flag shows 0. 


Read PLSS 0, gage (percent of full scale). 


Verify voice communications. Adjust volume. 
PLSS mode selector switch to Position A. 


Verify 1.5 kHz warble tone on for 10 seconds. Low 
vent flow warning flag continues to show P. Low 
PGA pressure warning flag continues to show O. 


Read PLSS 0, gage (percent of full scale). 


2 
Verify voice communications and TM, adjust volume. 
PLSS mode selector switch to position AR. 

Verify 1.5 kHz warble tone on for 10 seconds. Low 


vent flow warning flag shows P. Low PGA pressure 
warning flag shows 0. 


4.4 PLSS COMMUNICATION CHECK 


REMARKS 


OPS, RCU, PLSS, and PGA systems are 
properly connected. PLSS/EVCS modes inter- 
face with IM and CM communications sub- 
systems. Spacecraft switch positions for 
various communications modes (PLSS, SC, 
MSFN) are found in the  AOH for CSM and LM. 


| PLSS switches and valves off. 


Increase volume by rotating blade CCW. 


Increase volume by rotating wheel CCW. 
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STEP _ PROCEDURE 


11 Read PLSS 05 gage (percent of full scale). 


12 Verify voice communication and TM, adjust 
volume as required. 


4.4 PLSS COMMUNICATION CHECK 


REMARKS 
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2 Verify PLSS 1.5 kHz warble tone on for 10 seconds. 


-5 Read PGA pressure gage and monitor pressure decay for 


8 Verify PGA pressure is 3.85 + 0.15 psi and 
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STEP * PROCEDURE REMARKS 


4,5 PRESSURE INTEGRITY CHECK 


EMU donned. Ambient pressure 5.0 psia. PLSS 
fan in ON. ECS 0, — OFF. PLSS feedwater 


valve — CLOSED. 


4.5.1 PLSS/OPS/PGA PRESSURE INTEGRITY CHECK 


1 PLSS 0, shutoff valve — ON (down ) 


High oO, flow warning flag shows 0. Low PGA pressure 


warning flag shows O and clears when PGA pressure 
reaches 3.1 to 3.4 psid. 


3 Verify high 0, flow warning flag clears as PGA gage 


reaches 3.85 + 0.15 psig. 


k PLss 0, shutoff valve — OFF (up). 


1 minute. Exercise suit joints during decay period. 


EMU circuit decay is not to exceed 0.3 psid. 


PLSS 0, shutoff valve — ON (down). 


Nwa- XOOSGNVH SNOILV4adO ollodv 


all warning flags are clear. 


4.5 PRESSURE INTEGRITY CHECK 


I (Z)-68Z-W-asD 


REMARKS | 


| STEP PROCEDURE 


4.6 PLSS NORMAL OPERATING MODES 


4.6.1 -PLSS ACTIVATION PLSS/OPS donned, helmet and gloves off. 


1 PLSS mode selector switch to position AR. 1.5 kHz warble tone on for 10 seconds. Low 
vent flow warning flag shows P. Low PGA 
pressure warning flag shows 0. Verify 


6961 Ae ALVO DISVE 
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PLSS fan switch — ON. 


Don helmet and gloves. 


PLSS 0, shutoff valve — ON (down). 


Verify low PGA pressure warning flag clear. 


Verify 1.5 kHz tone for 10 seconds and high 0 


flow warning flag shows O and then clear when 
PGA reaches 3.85 + 0.15 psig. 


2 


- PLSS pump switch — ON. 


Verify diverter valve in the MINIMUM position. 


PLSS feedwater valve — OPEN (down). 


Position PLSS H,0 diverter valve for comfort after 


low feedwater pressure warning flag clears. 


4.6 PLSS NORMAL OPERATING. MODES 


communication and T™. 


Verify low vent flow warning flag clear. 
If fan is activated for more than 30 minutes 
without PGA cooling, visor fogging may occur. 


. Low feedwater pressure warning tone on and 


warning flag shows A at 1.3 to 1.6 psia cabin. 


Ambient pressure must be below 1000u before 
opening valve. 
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STEP . PROCEDURE - REMARKS 


4.6.2 WET SUBLIMATOR RESTART PLSS operating. Ambient pressure at 
vacuum. 


1 PLSS feedwater valve is CLOSED (up). 


2 PLSS H,0 diverter valve is’ at MAXIMUM (down). 


Maintain workload to deplete feedwater rapidly. 


1.5 kHz warble tone for 10 seconds. Low feedwater 
pressure warning flag shows A. 


After 5 minutes, PLSS H,0 diverter valve is at 
MINIMUM (up). 


PLSS feedwater valve —- OPEN (down). Select desired 
diverter position after low feedwater pressure warning 
flag clears. 


14.6.3 PLSS. DEACTIVATION EMU donned, PLSS operating. Ambient 
pressure at vacuum. 


1 PLSS water feedwater valve —— CLOSED (up). This is performed prior to repressurization 
to prevent loss of feedwater when pressure 
is reestablished. The remaining steps are 
conducted after the cabin is pressurized. 


PLSS O 
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shutoff valve — OFF (up). 


2 


Pump switch — OFF. PGA pressure is equalized with 
ambient. Helmet and gloves are doffed. 


Fan switch — OFF. 


PLSS mode selector switch — Position O (OFF). 


4.6 PLSS NORMAL OPERATING MODES 
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On" 


STEP PROCEDURE 


4,7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 


4.7.1 BATTERY REPLACEMENT 

1 If RCU is connected electrically to the PLSS , all 
electrical controls must be in OFF position before 
connecting or disconnecting battery cable. 

PLSS pump switch — OFF 
PLSS fan switch — OFF 
PLSS mode selector switch — Position 0 (OFF) 

2 Rotate PLSS main battery cable 90° CCW and remove 
from battery. Remove protective cover from main 
battery cable stowage connector and stow on battery. 

' Depress and rotate battery locking device CCW 90° 
to unlock battery. 

3 Remove old battery from PLSS and stow. 

4 Obtain replacement battery, remove dust cap, and 
aline battery on bactery: foot and slide into place 
in PL8S. 


5 Depress and rotate battery locking device CW 90° to 
lock battery in PLSS. 


6 Connect PLSS main battery cable to battery. 


4.7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 


REMARKS 


The PLSS recharge procedures consist of 
battery replacement, LiOH cartridge change, 
oxygen system recharge, and feedwater reser- 


voir recharge. Oxygen- and feedwater-recharge. 


procedures are given in the LM-AOH. 


Nw3a - NOOPCONWH SNOILVUIdO O110dv 
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PROCEDURE 


| REMARKS | 


7 Verify battery lift strap snapped in a loop. 


8 Insert PLSS hose stowage strap through lift strap 
loop and stow. ; 


4.7.2 LiOH CARTRIDGE CHANGE 
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1 Verify PLSS 0» 


shutoff valve — OFF. 


2 Remove thermal insulation from the canister cover. 


3 Depress cover lock. 


Rotate canister cover CCW until alinement mark 
on cover is alined with the open mark on canister. 


-5 Remove. cover by pulling from canister. 


6 Grasp drop handle and.rotate contaminant control 
cartridge CCW until alinement marks on cartridge 
and canister assembly are alined. 
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7 Pull spent contaminant cartridge out of canister. 


8 Obtain replacement cartridge, grasp drop handle, and 
aline marks, and insert replacement cartridge into 
canister until it bottoms. 
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9 Rotate cartridge CW approximately 90° until marks . 
are alined to lock into position. 
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4.7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 
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STEP PROCEDURE 


10 


11 


12 


13 


1h 


Ascertain that alinement marks on both parts of the 
cover are alined. Grasp cover by handle and depress 
cover lock. 


Aline the alinement marks on canister cover with the 
"open" mark on cover. 


Insert cover in canister. 


Rotate cover CW until alinement ark on cover is 
alined with "closed" mark on canister. 


Resnap insulation flap over canister cover. 


4.7.3 PLSS FEEDWATER REMOVAL AND WEIGHING PROCEDURES 


1 


2 


3 
hk 


4.7 


Unstow PLSS feedwater collection bag. 

Unfold the bag. 

Remove the spring scale from the bag side pocket. . 
Flatten the bag by hand to remove any trapped oxygen. 


Remove the H,0 fill connector from the feedwater 


collection bag connector. 
Zero the spring scale with the adjustment knob, 


Weigh RCU and record.weight in pounds. 


PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 


REMARKS. 
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| STEP PROCEDURE 
| 
8 Lay the spring scale aside. 
9 Open the PLSS recharge access door to expose the 
PLSS H,0 fill connector. 
10 Remove the protective cap from the PLSS H,0 
fill connector. 
11 Mate the feedwater collection bag to the PLSS H,0 
fill connector. 
12 Turn the PLSS 0, shutoff valve to the ON (down) 
position. 
13 Allow the 05 loop to pressurize for 30 seconds. 
14 Turn the PLSS H,0 shutoff and relief valve to the 
OPEN (down) position. 
15 Allow 1-1/2 minutes minimum for the feedwater bladder 
to drain. 
16 Turn the PLSS H,0 shutoff and relief valve to the: 
CLOSED (up) position. 
|17 Turn the PLSS 0, shutoff valve to the OFF (up) position. 
18 Disconnect the feedwater collection bag from the PLSS 


H,0 fill connector. 


Sn oe 


4.7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 


REMARKS 
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19 
20 


21 


PROCEDURE 


Attach the protective cap to the PLSS H,0 fill connector. 
Close the PLSS recharge access door. 


Weigh the feedwater collection me and contents. Record 
weight in pounds. 


Stow the bag, H,0 fill connector, and scale for jettison. 


4.7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 


REMARKS 
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| STEP PROCEDURE | «REMARKS 


4.8 EMU INFLIGHT MAINTENANCE 


| 4.8.1 PGA AND LEVA INFLIGHT EXAMINATION AND MAINTENANCE 


696T fen ILVG DISV9 


Pee 


This section contains procedures for examining, 
cleaning, lubricating, and repairing of PGA and LEVA 
components during flight. 


1 PGA and LEVA inflight examination 


At a prescribed interval during the mission, each. item 
shall be examined for thé conditions outlined in the 
inflight examination and maintenance schedule. Tasks 
may be performed’ earlier than the scheduled intervals 
at the discretion of the crewman. A detailed exami- 
nation is not feasible and shall not be attempted. If 
damage to a component is suspected, a more detailed 
examination and analysis of the malfunction should 

be performed. 


The term "general condition" implies that the item will 


. be inspected for the following: 


a. Loose or broken stitches 


b.° Rips, snags, and abraded areas 
c. Sharp edges and scratches 
d. Damaged seals or O-rings 


e. Proper position and security of components 


4.8 EMU INFLIGHT MAINTENANCE 


NW3 - WOOGGNVH SNOILVYIdO O110dv 


I (Z)-682-W-.aSD 


oS-h 


- 6961 ey SLVG DISVA 


IOV ~Zog7 a0 31VA JONVHD: — 


STEP PROCEDURE REMARKS. 


f. Lack of lubrication 
g. Cleanliness 
Inflight repairs on items found to be discrepant in 
general condition are possible in centain instances, 
dependent upon the provisions of the EMU maintenance 
kit. 

2 PGA inflight maintenance 


a. Cleaning and antifog treatment of pressure helmet 
and helmet shield viewing areas 


‘CAUTION 


Do not clean LEVA because coatings 
may become damaged. 


1. Cut antifog containers to open and extract pad. 


2. Apply film of solution on all viewing areas, 
using a continuous straight line motion. 


3. Allow to remain a few minutes Do not allow film to dry before removing 
, or buffing. 
4, Wipe clean and dry with towel. 


5. Apply second coat on inner surface of pressure 
helmet, using clean side of pad. 


6. Allow to remain a few minutes, wipe dry, and 


__buff with dry towel. 
4.8 EMU INFLIGHT MAINTENANCE 
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STEP ; PROCEDURE 
b. Lubrication of pressure-sealing zippers 
CAUTION 

Avoid excessive use of lubricant and 
wipe away excess. Insure lubricant 
does not extend beyond specified 
lubricating area. 

1. Position zipper in full open position. 

2. Remove lubricant pad from maintenance kit 
and spread lubricant thinly and evenly over 
the exposed outer side and underside of both 


closures. 


c. Maintenance of seals and O-rings 


1. Removal of seal or O-ring 


Fit the contoured end of the seal removal tool 
between the seal O-ring and seat. 


Rotate the tool circumferentially around until 
the seal O-ring is free of the recess and remove 
tool and -O-ring.. 


4.8 EMU INFLIGHT MAINTENANCE 


REMARKS 


All accessible seals and O-rings may be 
lubricated in flight. 
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STEP _ PROCEDURE | REMARKS 


Inspection of removed seal or O-ring 


Inspect removed seal and O-ring for cuts, 
abrasions, or breaks in surface as well as 
irregularities in shape. 


If seal and O-ring are not faulty, lubricate 
and install. Replace if O-ring is faulty. 
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Lubrication of seal and O-ring 


Obtain lubrication pad from maintenance kit. 


Wipe seal and O-ring with pad, being careful 


fs not to get lubricant on any other part of PGA. 
> | 
Zz Installation of seal and O-ring 
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4.8 EMU INFLIGHT MAINTENANCE 


NW3I-AOOGIGNWH SNOILVYIdO O110dv 


t (Z)-682-¥- Gs) 


S561 key ALG -DISVE 


Cony SOV A GoGt +400 ILVO JONVHD 


| STEP PROCEDURE | _ REMARKS | 


‘Cut the pouch in the maintenance kit to remove 
replacement seal and O-ring. 
CAUTION 
Use care to avoid cutting 
the seal and O-ring. 


Remove replacement’ and lubricate. . 


Install seal and O-ring into opening. 


d. Bladder Repair’ 


Small punctures in the bladder portion of the PGA 
may be repaired in flight provided the structural 
integrity of the PGA is not greatly impaired. 


Determine location of leakage and obtain a repair 
patch from maintenance kit. 


Cut repair patch to desired size. The repair patch 
shall not extend more than one-fourth inch beyond 
the damaged area. 

Remove backing from patch and place adhesive side 
of patch over damaged area. The patch shall be 
‘applied -to inside of PGA. 


Apply pressure to insure positive bond. 


4.8 EMU INFLIGHT MAINTENANCE 


‘| The seal removal tool can be used to facil- 


itate installation of seals. 


Punctures of sufficient magnitude to degrade 
the restraint quality of the glove bladder 
may be repaired by a patch. However, the 
glove will not be used but retained for 
emergency use. 


Nw3- FOOEAGNWH SNOILV¥IIO O110dv 


I (Z)-é8Z-v“ aS) 


S561 Boy JLVG..DISVE 


soe 


96-9 AOWVd GoE_ -g00 ALVG JONVHD..’ 


[ ster PROCEDURE 


4.8.2 BIOINSTRUMENTATION INFLIGHT REPAIR 
1 Replacement of loose electrode — 


a. Remove all trace of old electrode paste from 
electrode site. 


b. Replace existing electrode using paste 
P/N SEB42100014 and electrode attachment 
assembly P/N SEB42150035. 


ec. Cover electrode with micropore 
covering P/N SB-AE-005408. 


2 Replacement of electrode harness — 


a. Obtain spare electrode harness and attached each 
electrode as described in Step 4.8.2-1. 


b. Attach electrode harness to signal conditioners. 
The connectors should be finger-tight. 


CAUTION 
Do not overtighten connectors. 


3 Permanent removal of bioinstrumentation system 
Remove bioinstrumentation system and cover exposed 


end of the PGA electrical umbilical and/or T=-adapter 
cable with tape P/N SEB12100050-201 (on board). 


4.8 INFLIGHT MAINTENANCE 


) ) 


REMARKS» 


Located in medical accessories kit 


Located in medical accessories kit 
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] STEP PROCEDURE 


4g PURGE VALVE OPERATION , 


4.9.1 ACTIVATION PROCEDURES =n PURGE VELVE 


1 Remove pull pin by grasping the red apple and pulling 
‘with about 20 pound of force. 


2 Squeeze the two locktabs on the purge valve barrel 
simultaneously. The valve will now pop open. 


4.9.2 SHUTOFF PROCEDURES 


1 Squeeze the two locktabs simultaneously and push in 
the purge valve DETTE: 


2 Release the locktabs while still pushing on the 
barrel until the locktabs are engaged. 


3 Confirm purge valve closing, either by flow 
changes or by visually cont irming the barrel is 
no longer extended. 

4.9.3 PURGE VALVE REMOVAL PROCEDURES 


1° Release gas connector lock-lock. 


2 Lift gas connector locktabs and rotate to release 
_ position. 


3 Remove purge. valve from gas connector. 


4.9 PURGE VALVE OPERATION 


REMARKS 
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4.10.1 


| STEP _ PROCEDURE 


4,10 MISCELLANEOUS PROCEDURES 


PLSS GAS TRAP ACTIVATION 


1 EV activation (by other crewman) 


Shift PLSS to extreme left. 

Open gas trap guard. 

Depress gas trap button for 5 seconds then release. 
Close guard. 


Realine PLSS. 


2 Pressurized cabin activation — PLSS doffed 


Connect PLSS multiple water connector to suit 
connector. 


Switch pump to ON. 

Cycle diverter valve slowly (three times). 
Switch pump to OFF. 

Disconnect multiple water connector from suit. 


Connect IM water supply hose to PLSS fill connector 
and open supply valve. 


Open gas trap guard. 


4,10 MISCELLANEOUS PROCEDURES 


REMARKS 


Cooling should be improved in 3 minutes. 
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k. 


4.10.2 


STEP PROCEDURE REMARKS 


Depress gas trap button until water is observed 
at the vent on top of the gas trap then release. 


Close guard. 


Close IM water supply valve and disconnect supply 
hose. 


Close PLSS fill cover. 


CAMERA MOUNTING/RCU 


1 Outside IM beginning of EVA 


a. 


Cc. 


ae 
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Crewman receives camera with mounting bracket 
attached. 


Crewman will place the camera bracket (female) 
and center the base directly center of the RCU and 
mate the two brackets (camera and RCU halves). 


Push camera and bracket down until lock is in place. 


2 Release of camera and bracket (assumes crewman unassisted) 


Place right hand under camera and bracket and apply a 
small force upward. 


Place left thumb or forefinger on tab release lever on 
front of. RCU. 


Push release lever to the right while applying upward 
force from base of camera and lift camera fram RCU 
mounting. 


4.10 MISCELLANEOUS PROCEDURES 
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SECTION 5 


. EMU 


MALFUNCTION PROCEDURES 


INTRODUCTION 


The malfunction procedures encompass the recognition, diagnosis 
and corrective action for system malfunctions. In most cases, 
the crew is alerted to a malfunction condition by indicators and 
gages. The malfunction analyses do not contain solutions; such 


solutions are found in Mission Rules. The procedures in this 


section cover significant single failures, and are not intended 
to replace the. detailed Failure Modes~-Effects Analyses published 
in other documents. 


‘The malfunction procedures are for use during Apollo missions 


where an EMU having an SV 706100-6 PLSS (without a co, sensor ) 


will be worn. The procedures have been classified as (1) emer- 
gency, (2) EVA, and (3) post-EVA. 


For maximum safety, all emergency procedures should be memorized 
so action can be taken immediately when the malfunction occurs. 
The EVA procedures do not need to be memorized since they are 
provided through voice communications, except for steps which 
cover EVA procedures for loss of voice communications. 


The post-EVA procedures are designed to extract a maximum amount 


of information on any observed anomaly, since the PLSS/OPS and 


associated hardware would not normally be returned to earth 
for postflight analysis. 


The procedures and remarks are representative of a nominal EMU. 
Values and quantities which are characteristic of an individual 
EMU, and which can be established only by testing the actual 
EMU to be used in the flight, are underlined in each case. 
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32 FORMAT OF PROCEDURES 


The malfunction procedures are presented in a three-column, 
logic flow diagram format. A description and use of each of 
these columns is as follows: : 


SYMPTOM The primary purpose of the symptom column is 
to give "First Indication" of the malfunction 
as received by either the crew or telemetry. 
The possible causes of the malfunction are 

indicated in this column. 


PROCEDURE The procedures column presents a step-by-step 
logic flow diagram of actions and decisions 
used to isolate or correct a malfunction 
symptom. The remote-event number symbols are 
used to reference items to the "Remarks" 

column or to refer to other procedural steps. 


This column will include the following informa- 
tion: 


a. Amplifying additional remarks related to 
the symptom, such as relief valve vents 


at psid. 


Amplifying remarks which relate to a deci- 
sion and/or action items. ; 


Explaining resultant system status or 
operational capability after a failure has 
been identified. 


Cautions or warnings, as necessary, to 
cover conditions that may exist because 
of a failure. , 
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5.3 MALFUNCTION SYMPTOMS FOR EMU USING PLSS SV 706100-6 
Symptom 
EMU 1 - Warning tone and “Low vent flow flag "P"..... 
EMU 2 - Warning tone and low PGA pressure flag "0". ... 


EMU 3 


Warning tone and high 0, flow flag MOM Se Ss 


EMU 4 - Warning tone and low feedwater pressure 
PP Vege Ae! ib cay ce! See et Ye ase whore ee Sos Been i GA ak OY eae 


EMU 5 - Warning tone with no warning flags ....... 


EMU 6 - PGA pressure gage <3.7 as and saad 


stable (no warning tone) .. e eh ercet 68 So ter eae 
EMU 7 - PLSS 0, quantity ne reading ... 
EMU 8 - PGA pressure gage >4.0 psid....¢....ee-s 
EMU 9 - Loss of pump noise ........-+082808. 


EMU 10 - Inadequate es of crewman (diverter 
valve - MAX. cooling) . Seep hacen cy won deduces fe oh St ee cdo 


EMU 11 - EVA-1 loses voice from MSFN (EVA-1 
has voice from EVA-2) ......2..66.6.+6088 28 ee eee 


EMU 12 - EVA-1 loses voice from MSFN (EVA-1 
does not have voice from EVA-2) .....<6...e8ee-8 


EMU 13 - EVA-1 loses voice from EVA-2 (EVA-1. has 
voice from MSFN) ..... Sv br tel Bee at ad ER 


EMU 14 ~ EVA-2 loses voice from MSFN (EVA-2 
receives voice from EVA-1) ........+.e2 e866 


EMU 15 - EVA-2 loses voice from MSFN eee 
does not have voice from EVA-1) . . a Sa, yer fee WS Se 


EMU 16 - EVA-2 loses voice from EVA-1 (EVA-2 
has comm. with MSFN) ......424..580+8888-8 


EMU 17 - Loss of voice comm. with EVA-1, EVA-2, 
or MSFN (two-man EVA) (comm. restoration procedure) . . 


EMU 18 - EVA loses voice from IM ........+ee8e-6 
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Symptom, 
EMU 19 - LM loses voice from EVA 


EMU 20 - GT8168P/GT8268P PGA pressure <3.7 psid and 
apparently stable (no warning tone) 


EMU 21 - GT8168P/GT8268P PGA pressure >4.0 psid 


EMU 22 - GT8182P/GT8282P PLSS 0, pressure abnormal 


2 


EMU 23 - GT8182P/GT8282P PLSS 0, pressure <800 psia 
(pre-EVA) 


EMU 24 ~ GT8182P/GT8282P PLSS O, pressure <350 psia 
2 
(post-EVA) 


EMU 25 - GT8110P/GT8210P feedwater pressure <1.8 psid 
(no warning tone) 


EMU 26 - GT8154T/GT8254T LCG H,O temperature >68° F 


2 
with diverter valve in MAX. cooling 


EMU 27 - GT8196T/GT8296T LCG H,O AT >11° F (MAX. 


diverter valve position) . 


EMU 28 - GT81L40C/GT8240C PLSS battery current 
EMU 29 - GT8140C/GT8240C PLSS battery current 
<2.3 amps (no warning tone) 


EMU 30 - GT8141V/GT82h1V PLSS battery voltage 
$16.0 Vde (no warning tone) 


EMU 31 - GT8170T/GT8270T 0, temperature <38° F 
_ (no warning tone) 


EMU 32 - GT8170T/GT8270T 0, temperature >52° F 
(no warning tone) 
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SYMPTOM PROCEDURE REMARKS 


EMU 11 EMERGENCY PROCEDURE 


Possible causes: GT81hoC/ 


"The OPS 
= regulates 

Warning tone ON | bad deem /ON FAN i@' Actuate at 3.7 + 0.3 
and low vent au SWITCHED OPS psid. 
flow flag "P" | Low vent flow OFF INAD- A full OPS 
flag CLEAR VERTENTLY -@\Open will provide 
after 10 sec purge valve a@ minimum 

of 30 min 
Actuating param- operation at 
eter: ba a a ee 8 lbfir flow 
Vent flow a ™ er ge at 50° to 80° F 
bia - 5.3 EVA PROCEDURE — inlet temperature 
ac or >5 ace with purge valve 
| open. 

FAN GT82k0C 
a. Fan OFF or CIRCUIT PLSS battery 
degraded FAILED P current - 


b. Battery | 
degraded 


c. High PGA 4P_ | POST EVA PROCEDURE 


d. Low vent 
flow sensor 
failed on or 
shifted set | 


GT81hoc/ 
GT82h0c 

PLSS Batt. Curr. 
>3.0 amps 


PLSS Batt. Curr, 


<1.1 amps 
while fan OFF 


point 


e. Flow re- 
striction in 
PLSS vent 
loop 

FAILING GT8141Vv/ 
BATTERY Gre2hkiv 

CAUSED FAN PLSS Batt. Volt 
DEGRADATION <16.0 Vde 


To Step 11 
Next page 
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PROCEDURE 


POST EVA PROCEDURE (continued) 


@ Doff Helmet and gloves 
@ Disconnect OPS and 
purge valve s 
@ Connect blue LM ECS and 
red PGA Gas Connectors 
@ Connect red LM ECS and 
blue PGA Gas Connectors 
@ Activate ECS <30 sec 


LOW VENT FLOW SENSOR 
SHIFTED SET POINT OR 
FAILED CLOSED 


HIGH PGA AP, OR FAN PERFOR~ 
MANCE DEGRADED, OR SHIFT IN 
LOW VENT FLOW SENSOR SET 

POINT 


May, 1969 CHANGE DATE OCTOBER 1969 


REMARKS 


PAGE. = 


SYMPTOM 


Warning 
tone ON 
and low 
PGA pres~ 
sure flag 
non 


Actuating 
parameter: 


PGA Pressure 


<3.25 
+ 0.15 psid 


Possible causes 
a. EMU leak 


b. Low PGA 


Pressure sensor. 


failed ON 


- PISS 0, 


regulator 
shifted set 
point or 
failed closed 


BASIC DATE 


sat 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 


EMERGENCY PROCEDURE 


,@ Actuate 
OPS 


Low PGA 
pressure flag 
CLEAR 


Low. 

PGA PRESS. 
SENSOR 
FAILED ON 


@ Verify PGA 
pressure gage and 


EVA PROCED UR 


@ Verify PGA 


GT8168P/GT8268P pressure gage and 


PGA pressure GT8168P/GT8268P 


! >3.4 psia and PGA pressure 
shut off OPS >3.10 psia 


Pose eeteas 


3] 
/@ Bladder 
Leak Check 


e H,0 shutoff and 


relief valve - CLOSED 
@ OPS - OFF, then ON 


Low PGA pressure flag 
CLEAR while OPS is OFF 


@ EM Press. 
Integrity Check 


@ Repress LM 

@.0PS 0, - OFF 

@ PLSS 05 
Supply - OFF 


Tntegrity OK 


FEEDWATER 
BLADDER LEAK, 
OR DRAIN 
CONNECTOR 

, LEAK 


To Step 9 
Next page 


REMARKS 


@ 


OPS regulates 
at 3.7 + 0.3 psid. 


May. 1969 CHANGE DATE OCTOBER 1969_. pace. 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


POST EVA PROCEDURE (continued) 


20] 


@ PGA/PLSS Press. PLSS 0 


Integrity Check 2 
Quantity 


Indicator 
@Disconnect OPS <gage zero] YES 


Purge valve - CLOSED 
@|PLSS 05 - ON, 


‘then OFF 


@ Recharge 


PLSS 05 


@ PGA Press. 
Integrity Check 


@ Con ect ECS 
to PGA 

@ Disconnect 
PLSS Hoses 


Integrity OK 


@ DEGRADED @ Pressuri ze 


PRESS. REGUL. o5 Vent Loop 


@ RECORD GT8168P/ 
GT8268P PGA PRESSURE @ Depress blue PLSS gas 
OR © CONNECT BLUE con ector to vent PLSS 
@ Release blue PISS gas 
connector 
@ PISS 0, - ON, then 


OFF after 5 mn 


@ Depress blue PISS 
gas connector 


Verify PLSS oO, flow 


GAGE PRESSURE 


NO 
To Step 18 To Step 24 
Next page Next page 


pasic pATe___May_1969_ CHANGE DATE __OCTOBER1%9_ PAGE 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK EMU 


| SYMPTOM | PROCEDURE 


BASIC. DATE 


ren re el 


POST EVA PROCEDURE (continued) 


ry 


@ Connect, PLSS 0, 


Bottle t> LM ECS 


GF3589P PLS 
Recharge Press.<111 psi 


Do PLSS 

0, Quantity 
Indicator 
and GT8182P/ 
GT8282P PLSS 


95 Press. 


agree 


PRIMARY 02 
PRESS. 
SENSOR FAILED 
(COMMON 
XDUCER } 


GT8182P/CT8282P PISS - 
0, Press. or GF3589P 


PLSS Recharge Press. 
stable 50 min 
after recharge 


25 
@ Pressurize o5 Vent loop 


@ PLSS Gas Connectors to 
be stowed in stowage plates 


@ PISS o5 - OW 
LEAK ABOVE 


GT8182P/GT8282P PLSS 0, Press. PLSS..02 SHUTOFE 
or GF3589P PLSS Recharge VALVE 
Press. decay after 5 min 


nO 
To Step 27 To Step 28 
Next page Next page 
May 1969 CHANGE DATE ___OCTOBER 1969 _ 


REMARKS 


PAGE___>-8 


SYMPTOM 


BASIC DATE 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
POST EVA PROCEDURE (continued) 


@ PLSS/PGA Press. 


LEAK BETWEEN PLSS 0, 
Verification 


SHUTOFF VLV. AND PLSS 

@ PISS Op - OFF Oo, PRESS .; REGULATOR 

@ Connect dlue PISS 
Gas Connector to 
OPS Regulator Press. 
Checkout Stowage 
Plate 

@ PISS 9% - ON 

Checkout Gage Press. 

<4.2 psid 


PRIMARY Op, PRESS. 


REGULATOR REGULATING 
HIGHER THAN PRV 
CRACKING PRESS. 


May 1969 CHANGE DATE ___OCTOBER 1969 


REMARKS 


PAGE 


5-9 


SYMPTOM 


EMU 3 


| 
| 


Warning tone 
ON and high 


Oo, flow 


flag "0" 


Actuating 
parameter: 


PLSS 9% flow 


>0.50 to 
0.65 lb/hr 
for >5 sec 


cg ee a 


Possible causes: 
a EMU leak 


b. Primary 0 
pressure 
regulator 
regulating 
higher than 
PRV cracking 
pressure 


ec. High O53 flow 


sensor failed 
on 


‘ CSD-A-789-(2) 


APOLLO OPERATIONS HANDBOOK-EMU 


Low PGi 
pressuie 
flag "0" 


@ PLSS CS 


Quant. 
Indic. 
decreasing 


HIGH 05 


FLOW SENSOR 
FAILED ON 


@ EM Press. 
Integrity Check 


| @ Repress LM - 
@ OPS 0, - OFF 
< 


@ PLSS Cy 


supply - OFF 


Integrity O.K. 


fo Step 8 
Ne:ct page 


pasic pate __May_ 1969 CHANGE DAT 


PROCEDURE 


REMARKS 


EMERGENCY PROCEDURE 


@ Actuate 
OPS 


ee ce ee ee Je ee ce cc ee ee ee en es ee re ee ee ee ee ee ee ee ee ee es ee ee | 


EVA PROCEDURE © 


ee ee eee ee ee ee ee ee ee ee oe ee 


POST EVA PROCEDURE 


@ Bladder 
Leak Check 
“@ 4,0 shutoff 


and relief 
. valve - CLOSED 
@ ops - OFF, then ON 


FEEDWATER. 
BLADDER LEAK, 
OR DRAIN 
CONNECTOR 
LEAK 


High 0, flow flag 
CLEAR while OPS is OFF.|YES 


To Step 13 
Next page 


. PAGE. 


OCTOBER 1969 5-10 


BASIC DATE 


SYMPTOM 


@ PGA/PLSS 
Press. Integrity 
Check 


@ Disconnect 


@ Purge valve - 


CLOSED 


@ PLSS 0, - ON, 


then OFF 


@ PGA Press. 


Integrity Check 


@ Connect ECS 


to PGA 
@ Disconnect 
PLSS Hoses 


Integrity OK 


May 1969 


APOLLO OPERATIONS HANDBOOK-EMU 


CSD-A-789-(2) 


anne aeeamennme nt 


REMARKS 


PROCEDURE 


POST EVA PROCEDURE (continued) 


OPS 


Was 
GT8168P/ 
GT8268P 
PGA Press. 
<4.5 psia 


PRIMARY 0,, PRESS. HIGH 
REGULATOR REGULATING o, 
HIGHER THAN PRV USAGE 


CRACKING PRESS. 


CHANGE DATE __OCTOBER 1969 page_ 


CSD-A-789-(2) 
APOLLO -OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EMERGENCY PROCEDURE 


Warning tone 2 
and low feed- 


@if additional 


Is feeiwater 


water pressure 
flag "A" 


Actuating 
parameter: 
Feedwater pres- 
sure <1.45 
+ 0.15 psia 


Possible causes: 


a. Sublimator 
breakthrough 


H 9° separator 


blocked 


Depleted feed- 


water 
reservoir 


Blockage 
between 
feedwater 
bladder and 
pressure 
Xducer 


Feedwater 
pressure 
sensor 
failed on 


- Feedwater 
valve CLOSED 


pasic pate __Miay_ 1969. CHANGE DATE 


fee ee a ee ad 


EVA PROCEDURE 


> 


valve PEN 


FEEDWATER 
VALVE °LOSED 


° 


@'sublimetor 
restart 


@ Feedwater 


valve - 
CLOSED 

@ PLSS diver- 
ter valve - 
MAX. cooling 
detent 


@ After. 5 min, 
PLSS diverter 
valve - MIN. 
cooling 

@ Feedwater 
valve - 

OPEN 


Low feedwater 
pressure flag 
CLEAR efter 
4 min 


cooling is re- 
quired, actuate 
OPS and open 
purge valve 


@Diverter 


valve - MIN. 


@|Feedwater 


valve - OPEN 


SUBLIMATOR 


GT8196T/GT8296T 
LCG H,0 AT . 


>15° F for 

>5 min and 
GT8110P/GT8210P 
feedwater press— 
ure <1.3 psia 


POST EVA PROCEDURE 


To step 8 
Next page 


OCTOBER: 1969 


© 


The heat load should 
be maintained during 
the first 5 min since 
the objective is to 
dry-out the sublima- 
tor 


PAGE___9-12 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 
POST EVA PROCEDURE 


@ Repress IM @ Pressurize 
yay ese ey backside of 
Flag CLEAR Feedwater 
before cabin Bladder from 
press. “is o5 Vent Loop 
>1.6 psia 
@ Connect LM 
Waste Mgnt. 
Bag to PLSS 
Vent Connector 
@ PISS 0, - 
@ Hoses dis- 
connected 
from PGA 


Feedwater 
expelled 
through Vent 
Connector 


Bag to Drain 
Connector 


Drain H,0 or 


05 expelled 
from #0 Drain 


Connector 


BASIC DATE May 1969 CHANGE DATE —_ OCTOBER 1969 PAGE 3. 


Actuating 
parameters: 


Vent flow 
>4.0 to 5.3 
acfm for 
>5 sec 


PGA pressure 

>3.10 to 3.40 
psia 

PLSS on flow 


>0.50 to 0.65 
lb/hr for 
>5 sec 


Feedwater 
pressure 


>1.30 to 1.60 
psia 


Possible causes: 
a. Tone failure 
bv. Low vent flow 


c. Low PGA 
pressure 


d. High PLSS 
5 flow 


e. Low feed- 
water 
pressure 


BASIC DATE 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EMU 5° 


EMERGENCY PROCEDURE 


@ PGA pressure Gotevat 5 
gage <3.40 oO Step 
psia Page 5-6 


@arter tone 
goer off, 
charge posi- 
tion of mode 
select switch 
momentarily 


: @ Actuate OPS 
LOW PGA PRES- 


SURE FLAG 
FAILED CLEAR 


Turn fan OFF 
>5 sec, then’ 
ON 

Low vent flow 
flag "P" while 
fan is OFF 


Observe PLSS 
0, Quant. 


Indic. for 
indication of 
high %% flow 


High 5 flow 
indicated 


Go to Step 3 
Page 5-h 


HIGH 05 FLOW 


FIAG FAILED 
CLEAR 


13 


IF ADDITIONAL 
COOLING IS RE- 
QUIRED ACTUATE 
OPS AND OPEN 
PURGE VALVE 


4,0 shutoff and 


relief valve - 
OPEN 


To Step 1T 
Next page 


15] ‘@ Diverter 


valve - MIN, 
cooling LOW FEEDWATER 
‘@H.0 shutorr PRESSURE FLAG 
2 FAILED CLEAR 


and relief 
valve — OPEN 


Go to Step 1 
Page 5-10 


@ 


TM and voice 

communications 
should be used 
to aid in this 
determination. 


May 1969 CHANGE DATE __OCTOBER1%9.__ page-_ 5-14 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE 


GT8196T/ 
GT8296T 
LOG H,0 


aT >15° 
for >5 min 
and GT8110P/ 
GT8210P feed- 
water pressure 
<1.3 psia 


Step 6 
Page 5-12 


@H 1° shutoff 


and relief 
valve - 

CLOSED for 
5 min with 
diverter 
valve in 


Low feedwater 
pressure flag 
mar 


POST EVA PROCEDURE 


Go to 
Step 9 
Page 5-13 


Basic DATE ___May_ 1969 CHANGE DATE __OCTOBER 1969 paGE__ 5:15 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EMERGENCY PROCEDURE 


) 


PLSS 0, pressure 

PGA pressure . : 
ae 7 veld regulator regulates 

is @Actuate the © the PGA to 3.7 psid 
and apparently minimum if flow is 
stable (with no 0.07 to 0.7 lb/hr 
warning tone . ‘ 4 
and warning press. gage 
flags clear) respond 


Possible causes; 


a. Gage shift or 
failure 

b. PISS oO, 
regulator 
shift/ 
degraded 


EVA PROCEDURE 
4 


eT ff 
GT8168P/GT8268P ooo 
PGA pressure 
>3.7 psia 


Go to 
Step 5 on 
Page. 5-6 


pasic pate___May_1969  ChaNGE DATE. 


SYMPTOM 


PLSS 05 


QABTITY 
INDICATOR 
abnormal 
reading 


Possible causes: 
a. PLSS 05 
quantity 
indicator 
failed 
EMU leak 


. PLSS 05 


pressure 
Xducer 
failed 

. PLSS 5 


regulator 

regulating 

out of spec. 
« High oO, 


usage 


BASIC DATE 


CSD-A-789-(2) 


APOLLO OPERATIONS HANDBOOK-EMU 


Low PGA 

pressure flag "0", 
or PGA pressure 
gage reads 

<3.7 psia and 
decreasing 


GT8182P/GT8282P 
PLSS 05 pressure 


abnormal 
reading 


POST EVA 


PISS i) 


Quantity 
Indicator 
shows re- 
charge 


May 1969 


PROCEDURE 
EMERGENCY PROCEDURE 


@Actuate 
OPS 


EVA PROCEDURE >| 
Go to Step 5 
Page 5-6 


PROCEDURE 


@ Connect PLSS 05 Bottle 
to LM EcS 


Does GF3589P PLSS Recharge Press. 
agree with GT8182P/GT8282P 


GT8182P/ 
Gr8282 
PLSS 9, PRESS 


FAILED 


—-| @PLSS 05 shutoff 


valve - OFF 


11 


PISS 05 PRESSURE 


CHANGE DATE __OCTOBER 1969 


REMARKS 


) 


.1600 Btu/hr 
metabolic 

load plus 
allowable 

EMU leakage 
consumes approx- 
imately 0.25 1b/ 
br 9,- 

Without makeup , 
Oo» this will 


reduce PGA 
pressure to 
3 psia in 
approximately 
3 min. 


OPS regulates 
at 3.7 + 0.3 psid. 


PAGE____ 3-17 


CSD:A-789-(2) 
APOLLO. OPERATIONS HANDBOOK-EMU 


PROCEDURE 


SYMPTOM REMARKS 


POST-EVA PROCEDURE (continued) 


PLSS o, QUANTITY @ Recharge 
INDIC. FAILED ; PIES 0, 


GF3589P PLSS LEAK BETWEEN 
Recharge Pregs. PLSS 05 SHUT- 


stable after ~ OFF VLV. AND 
50 min HIGH 0,, FLOW 


2 
SENSOR 


LEAK UPSTREAM 


OF PLSS o5 


SEUTOFF VLV. 


Cc : 
BASIC DATE __MaY_1969 | CHANGE DATE OCTOBER 1909 -— paGe__ "8 


SYMPTOM 


PGA pressure 


gage 
>4.0 psid 


a. Regulator 
fails open 
or shifts | 
set point 


b. PGA pressure 
gage fails 


BASIC DATE 


APOLLO OPERATIONS HANDBOOK-EMU 


CSD-A-789-(2) 


PROCEDURE 


EMERGENCY PROCEDURE 


High 0, flow 


flag "o" 
(after 5 sec) 


Possible causes: | 


Does GT8168P/GT8266P 
PGA Press. agree with 
PGA Press. Gage 


@ Connect blue PLSS 
Gas Connector to 
OPS Regul. Check- 
out Stowage Plate 


Does OPS gage agree 
with PGA gage 


PGA PRESS. 
GAGE FAILED 


May 1969 


CHANGE DATE 


@ Actuate OPS 


SHIFT IN PLSS 0, 
REGULATED PRESSURE 


GT8166P/GT8268P 
PGA PRESS. FAILED 


OCTOBER 1969 


REMARKS 


@ 


‘PLSS 0 2 Pressure 


regulator regu- 
lates to 4.0 psid 
Mmaximm to PGA. 


PGA pressure relief 
walve cracks at 
4.5 to 5.5 psid. 


@ 


The PLSS 5 


shutoff valve 
should be closed 
if possible. If 
additional mobil- 
ity is needed, 
open purge valve 
to reduce PGA 
pressure to 

>3.4 psid. 


PAGE 3-19 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM | PROCEDURE REMARKS 


EMERGENCY PROCEDURE 


Receiving 
Sidetone L 


- Pump switch @ Actuate OPS 
OFF | and open 
purge valve’ 


Possible causes: | 


- Power failure 


- Open RCU 


connection 


- Pump failur GT81h0c/ 
ae GT82hoc 


Pump switch PLSS Batt. [== 
ON 


C rrent 
i (0) 


<1.9 amp 
F 
4 T 
PUMP SWITCHED PUMP SEIZED 
OFF ; OR SLOWED 


POST EVA PROCEDURE 


Is RCU Connection YES MAIN POWER FAILED 
properly nated 
\" 


OPEN RCU CONNECTION 


. BASIC DATE ___May 1969 CHANGE DATE ___ OCTOBER 1969 PAGE 5-20 


CSD-A-789-(2) 


—, 
APOLLO OPERATIONS HANDBOOK-EMU 
SYMPTOM PROCEDURE REMARKS | ‘ 
EMERGENCY PROCEDURE 
Inadequate | 1 l@:Actuate gas Actuation of the gas 
cooling trap for trap must be per- 7 
of crewman 3 sec ae formed by another EV 
(diverter Cooling im- needed, actuate crevman. It cannot 
valve - MAX, proved with- OPS and open be self-accomplished. 
cooling) in 3 min purge valve 
me fc ce ee ee ee ee ee ee es ee ee | 
Possible causes: [ EVA PROCEDURE 
Thermal leak | 
Pump degrada- 
tion or flow ' 
restriction | 
Gas in trans- 
port water 
line 
Sudlimator | 
degraded Go to Step 3 
| Page 5-21 
GT8196T/GT8296T 
| LCG 4,0 6T —s/ 
>le° F 
| GTO1SuT 
LcG #30 ‘ 
| temp. <k5° F ; I 
| GT615kT/GT8254T \ 
| LCG #0 temp. 
>68° F and 
GTO196T /GT8296T 
| LCG #0 aT<5° F ; 
| @ Check LEVA 
position, 
latch, and 
| Interface 
Collar and “ 
| adjust as 
EXCESSIVE required ' 
TEERMAL 
INSULATION 
Bi sort 
| To Step 12 
Next page 
| 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK -EMU 


| SYMPTOM | PROCEDURE REMARKS 


EVA PROCEDURE (continued) 


@ 


The heat load should 
be maintained during 
the first 5 min 
since the objective 
is to dry-out the 
sublimator. 


@'sublimator restart 


@Feedwater valve - CIOSED 
@PLSS diverter - MAX. cooling 
@After 5 min, PISS diverter 
in MIN. cooling position 
@Feedwater valve - OPEN 


GT8154T/GT8254T LCG H,0 temp. 
<68° F after 5 min 


SUBLIMATOR 
BREAKTHROUGH 


SUBLIMATOR DEGRAD D OR 
FEEDWATER FLOW REST ICT 


te 


EVA-1 loses 
voice from 
MSFR (see 
“Additional 
conditions” 
below) 


Additional 
conditions: 


1. Dual EVA 


2. EVA-1 has 
voice from 
EVA-2 


Possible causes: 


IM or MSFN 
failed 


EvaA-1 "A" 
volume con- 
trol turned 
too low 


EVA-1 R/T 
Relay K-1 
failed 
closed in 
backup mode 


Triplexer "A" 
section failed 


EVA-1 "A" Re- 
ceiver RF 
section failed 


EVA-1 Tri- 
plexer "A" 
section, "A" 
Receiver, or 
R/T Relay K-1 
failed open in 
both modes 


EVA-1 "A" Re- 
ceiver audio 
section failed 


Receiver "A" 
RCU volume 
control failed 


BASIC DATE 


CSD-A-789-(2) 


APOLLO OPERATIONS HANDBOOK -EMU 


Does EVA-2 re- 
cetve voice 
from MSFW 


Does EVA-1 
have side- 
tone 


@ EVA-1 set 
RCU "A" 
volume con~ 
trol to max. 


Comm. restored 


EVA-1 "A" 
VOLUME CONTROL 
TURNED TOO LOW 


POST EVA PROCEDURE 


@ Swap EVA-1 RCU 
with EVA-2 


EVA-1 receive on 
"aA" Receiver 


EVA-1 "A" RCVR 
PAILED 


May 1969 CHANGE DATE 


@ Set EVA-1 
Mode Sel. Sw. 
at "B" 

@ Set EVA-2 
Mode Sel. 
Sw. at "A" 


Does EVA-2 
receive 
voice from 
EVA-1 


EVA-1 R/T RELAY 
K-1 FAILED OPEN 
IN BOTH MODES, 
OR TRIPLEXER "A” 
SECTION FAILED 


EVA-1 R/T RE- 
LAY K-~1 FAIL- 
ED CLOSED IN 
MODE "B", OR 
"A" RECBIVER 
RF SECTION 
FAILED 


RCVR "A" RCU 
VOUUME CONTROL 
FAILED 


OCTOBER 1969 


PAGE 


5-23 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM | PROCEDURE 


Emu 12. : | EVA PROCEDURE 


REMARKS 


EVA-1 loses 


poe leg 

FN (see Does EVA-1 have 
“addi 

nonditions” sidetone 


below) 


Additional 
conditions: 


RCU MODE SELECTOR 
DUAL CONTACT "A" 
WAFER FAILED 


Comm. restored 
with MSFN 


2. EVA-1 does 
not receive 
voice from 


EVA-1 se: Mode 
Sel. Sw. in 
position "B" 


@ EVA-1 Mode Sel. Sw. 
in Pos. “B" 

@ EVA-2 Mode Sel. Sw. 
in Pos. "A". 


Does EVA-1 hear 
sidetone 


Possible causes: 


a. Com, 
carrier 
failed 


@ EVA=1 PLSS 
fan - OFF 


RCU MODE SELECTOR "A" 
WAFER FAILED 


selector "A" 
section 
failed 


EVA-1 heer 
warning t.one 


RCU cable 


regulator 
failed 


e. PLSS electri- vent flow 
cal umbilical flag "F 
while fan 


is OFT 


failed | 


f. Antenna or 
triplexer | 


— 
No 
common port 
failed ¥ 
ae eee eee 
J-3 Pin 8 r . 


To St 
failed l To Step 16 oStep 13 To Step 18 


Next Page Next Page Next page 
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S 


YMPTOM 


BASIC DATE 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 


POST EVA PR CEDURE 


@lSwap EVA-1 
Comm. Carrier 
with EVA-2 


EVA-1 COMM. 
CARRIER FAILED 


| 
Yes 


@.Swap EVA-1 
RCU with 
EVA-2 


SUIT ELECTRICAL 
HARNESS FAILED 


Com. re- 
stored in Mode 
Sel. Sw. 

Pos. "A", "AR", 
and wR" 


RCU MODE SE~ 
LECTOR DUAL 
CONTACT "A" 
WAFER FAILED 


PRI/DUAL COMM. 
REGUL. FAILED 


@ EVA-1 
connect to 


PLSS ELEC- 
TRICAL 
UMBILICAL 
FAILED 


IM electrical 
umbilical 


EVA-1 ASTENNA 


Comm, OR CABLE FAILED 


restored 


EVA-1 TRIPLEX- 
ER COMMON PORT 
FAILED 


May 1969 CHANGE DATE __OCTOBER 1969 


REMARKS 


PAGE___5-25 


SYMPTOM | 


EMU 13! 


EVA-1 loses 
voice from 
EVA-2 (See “Ad- 
ditional condi- 
tions" below) 


Additional 
conditions: 


1. EVA-1 has 
voice from 
MSFN 


2. Dual EVA 


Possible 

causes: 

a. EVA-1 B/c 
volume con- 
trol set too 
low 


b. EVA-1 "B" 
receiver 
audio 
section 
failed 


c. EVA-2 PTT 
switch was 
OFF 


d. EVA-2 R/T | 
Relay K-2 
failea | 
closed in 
"a" position 

e. FM link | 
failed | 


f. Audio sec- 
tion of 
signal 
processor 
failed 


(continued on 
next page) 


BASIC DATE 


___May 1969 CHANGE DATE 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EVA PROCEDURE 


EVA-1 set RCU 
B/C volume to 
MAX, 
Comm. restored 


VOLUME CO TROL WAS 
TURNED TOO LOW 


Does MbFN hear 
EVA-2 and re- 
ceive ‘IM from 
EVA-2 


EVA-1 "B" 
RCVR. AUDIO 
SECTION FAILED 


Does MSFN re- 
ceive 'M but YES 
no voice from 
EVA-2 


@ EVA-2 switch 
PTT OFF/MAIN 


EVA-2 PIT 
SWITCH WAS 
OFF 


Comm. restored 


@ EVA-2 iode Sel. 
Sw. ~ Pos. "B" 


@ EVA-2 go to 
MOM. from MAIN. 
YES 


Comm. restored 


EVA-2 R/T RE- 
LAY K-2 FAILED 
CLOSED IN "A" 
POSITION 


To Step 12 
Next page 


oo 


To Step 15 
Next page 


OCTOBER 1969 - 


REMARKS 


“PAGE 5-26 


CSD-A-789-(2} 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 
POST EVA PROCEDURE 


Possible causes: 
(continued) 
g- PIT circuit 


in EVA-2 RCU 
failed 


MAIN CONTACTS 
OF PTT SWITCH 
IN EVA-2 RCU 


C ° FAILED 
‘comm . 


reatored 


- PYT circuit 
in EVA-2 
PLSS failed 


. EVA-2 com. 
carrier 
failed 

@ Swap EVA-1 


me eV Oe Comm. Car- 


CIRCUIT IN 


~2 rier with 
EVA-2 PLSS EVA-2 


c EVA-2 COMM. 
paras CARRIER FAILED 
restored 


FAILED 


AUDIO SECTION 
OF SIGHAL 
PROCESSOR 
FAILED 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE 


Pyne 208s Does EVA-1 re- @izva-2 set EVA-2 "A" VOL- 
acereapet ang ceive yoice RCU "A" vol- UME CONTROL 
MSFN (see "Ad- | from M3FN ume control TURNED TOO LOW 


ditional con- 


to MAX. 
ditions" below) 


Comm. restored 


Additional : | 
conditions: 


@ EVA-2 set 
Mode Sel. Sw. 
at aN 


LM OR MSFN 
1. Dual EVA FAILED 


2. EVA-2 re- 
ceives voice 
from EVA-1 


Does EVA-2 
have sidetone 


Possible causes: 


a. "A" volume 
control 
turned too 
low or failed @ EVA-2 set 

Mode Sel. 
Sw. at "B" 
EVA-2 "A" RE- EVA-1 set 
CEIVER RF SEC- Mode Sel. 


b. LM or MSFN 
failed 


c. EVA-2 "A" Re- TION FAILED | Sw. at "A" 
ceiver RF 
section EVA-1 has com. 
failed with EVA-2 


ad. EVA-2 "A" 
section tri- 
plexer failed 


e. EVA-2 "A" 
receiver 
failed 


EVA-2 "A" SEC- 
. TION TRIPLEXER 
FAILED 


eer | eee CR na 


POST EVA PROCEDURE 


EVA-2 RCU "A" 
VOLUME CIRCUIT 
FAILED 


@ Swap EVA-1 RCU with 
EVA-2 


EVA-2 com. with MSFN 
restored 


EVA-2 war RE- 
CEIVER FAILED 


pasic paTeE___May_ 1969 CHANGE DATE __OCTOBER 1969 PAGE__—5-28 


CSD-A-789-(2) 


APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE 


EMU 15° EVA PROCEDURE 


EVA-2 loses 
voice from 
MSFN (See "Ad- 
ditional condi- 
tions” below) 


Does EVA-1 have 
sidetone 


Additional 
conditions: 


1. Dual EVA 


2. EVA-2 does 
not receive 
voice from 
EVA-1 


@ EVA-2 set mode 
sel, sw. in 
"a" position 
MSFN comm, 

restored 


RCU MODE SEL. 
DUAL CONTACT 
"A" WAFER 

FAILED 


Possible causes: 


a. RCU mode 
selector 
dual contact 
failed 
@ EVA-2 set @ EVA-2 mode 
b. RCU mode mode sel. sw. sel. sw. 
selector to "B" to "B" 
switch "A" @,EVA-1 mode sel. 


wafer failed Does -EVA=2 

hear sidetone 

c. RCU P-3 Pin 8 
failed 


(continued on 
next page) 


RCU MODE SEL. 
SW. "A" WAFER 
FAILED 


| a RCU P-3 PIN 8 
| " FAILED 


warning 
flag upr 


To Step 10 To Step 17 To Step 12 
Next page Next page Next page 


BASIC DATE May, 1969 CHANGE DATE OCTOBER 1969 


REMARKS 


PAGE___ 5-29. 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM | PROCEDURE: 


EMU 15, POST EVA PROCEDURE 


REMARKS 


d. PISS elec- zi 
trical umbil- 30 
ical failed @EVA-2 @\EVA-2 swap 


connect to IM PISS ELEC- 


OPS with EVA-1 

e. EVA-2 com. umbilical TRICAL UMBIL- 
carrier ICAL FAILED 
failed 


f. EVA-2 tri- : ¥O 
plexer failed 


g. EVA-2 suit 


electrical 
harness entice ee 
failed comm. carrier EVA-2 COMM. EVA~2 TRI- 
with EVA-1 CARRIER FAILED PLEXER FAILED 
h. RCU mode MSFN corm. 


selector all right 
switch dual i 
and primary 
contact "A" 
wafer failed 


@ EVA-2 swap 
RCU with EVA-1 


i. Primary/dual 
comm. reg- EVA-2 SUIT 
ulator failed | . ELECTRICAL 
HARNESS FAILED | 


RCU MODE SEL. 
SW. DUAL. AND 
PRIMARY CON- 
yee 2 wan 

Comm. all rignt TACT "A" WAFER 


J. EVA-2 antenna in "A" and "AR" FAILED 


or cable 
failed 


PRIMARY /DUAL 
COMM. REG. 
. FAILED 


EVA-2 ANTENNA 
OR CABLE FAILED 


Basic pate ___May 1969. CHANGE DATE ___OCTOBER 1969 paGe___5-30 


-CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 
| EVA PROCEDURE 
EVA-2 loses 2 
voice from @| EVA-2 
EVA-1 (See set RCU B/C VOLUME 
“Additional volume to COBTROL WAS 
conditions" MAX, TURNED TOO LOW 
below) Comm. 
| restored 
Additional 
conditions: | 
1. Dual EVA 
= @ EVA-2 set 
- play ath | Does MSFN have Mode Sel. EVA-2 
rn comm. from Sv. to "A" "B" RECEIVER 
| EVA-1 Yes | @ EVA-1 set _ FAILED 
Mode Sel. 
eapa l Sw. to "B" 
a. EVA-2 B/C EVA-2/EVA-1 
volume con- | NO comm. all 
trol turn- right 
ed too low 
ib. EVA-2 "B" | 
receiver 
failed 
@ EvaA-1 
cc. EVA-1 RCU PIT insure that 
switch RCU PTT 
turned OFF switch is 
een in MAIN 
dad. EVA-2 "B position 
section tri- 
plexer or K-2 
relay antenna 
section | 
{Continued next 
page) | 
@|EVa-1 set 
RCU PTT EVA-1 VOX 
switch to CIRCUIT OR 
MOM. position ROI PIT SWITCH 
| VOX SECTION 
FAILED 
| NO 
— — = oe ee ee ee ee es we ee ee ee ee ee ee 
[ POST EVA PROCEDURE 
| @ EVA-1 swap RCU 
with EVA-2 
| CIRCUIT 
EVA-2/EVA-1 FAILED 
| comm. restored 
| To Step 13 
Next page 
Basic pate __May_1969 OCTOBER1%9 _ PAGE__5-31 


CHANGE DATE 


-CSD-A-789-(2) 
APOLLO. OPERATIONS -HANDBOOK-EMU 


| symptom | PROCEDURE REMARKS 


POST EVA PROCEDURE (continued) 


Possible causes: 
(continued) 


@ EVA~1 reconnect 
to PLSS 
@RCU mode. sel. 


@|EVA-1 connect 
to LM 
umbilical ~- 


EVA-1 PRIMARY/ 
DUAL SIGNAL 


e. EVA-1 VOX 
circuit or. 


RCU PIT’ switch to "B" PROCESSOR 
switch VOX @IM set for FAILED 
section backup mode : 
failed EVA-1/MSFN 


comm. restored |yrFs | 

f. EVA-1 RCU . 
PTT switch 
circuit 
failed 


g. EVA-1 pri- 


mary /dual EVA-1 VOX/PTT 
signal i CIRCUIT 
processor FAILED 

failed 


h. EVA-1 VOX/PT? 
circuit 
failed © 


i. EVA-1 comm. 


carrier @|EVA-1 swap 
failed | com. carrier EVA-1 COMM. 
with EVA-2 CARRIER 
FAILED 


J. EVA-1 suit EVA-1/MSIN 
electrical : comm. restored 
harness ' NO 
failed 


@ BVA-1 suIT | 
ELECTRICAL 
HARNESS 
FAILED 


“s 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 


SYMPTOM 


-) REMARKS 


EVA PROCEDURE 


EMU 17| 


Loss of voice 


com. with 
EvA-1, 

EVA-2, or MSFN 
(two-man EVA) | | 


(coma. restore- 
tion procedure) 


Possible causes: 


a. EVCS re- 
ceiver "A" 
squelch 
failure 


b. LM VHP. "A" 
+ failure’ 


c. Volume con~ 
trol to low 


d. PIT switch 
OFF or inter- 
nittent 


e. VOX circuit 
failure 


f. EVA-1 XTRA 
"B", EVA-1 
RCVR "'C", 
EVA-2 RCUR 
"B", or 
EVA-2 XMTR 
"Cc" failed. 


g. EVA-1 RCVR 
"B"/RCVR "C" 
summed out- 
put failure 


h. EVA-] or 
EVA-2 total 
com. failure 


pasic DATE._May_1969 CHANGE DATE.__QCTOBER 1969 


Excessive 
noise present 
in headset 


@ Increase 


appropriate 
volume control 


Comm. OK 


@PiT - OFF 
then MAIN 


| Comm. OK 


@EVA 1 mode - 


pos A NO 
EVA 2 mode - 


pos B 
J comm. ox 


EVA-1 

RCVR B/RCVR C 
SUMMED OUIPUT 
FAILURE 


@ Outer volume 
control - 
DECREASE 


EVA=1/EVA-2 
comm. OK 


VOLUME CONTROL 
TOO LOW 


@ Outer volume 
control- 
~ INCREASE 


@EVA 1 mode - 
pos. "B" 
EVA 2 mode ~ 

pos. "A" 


EVA.1 OR 
EVA-2 TOTAL 
COMM. FAII- 
URE (TRIPLEXER, 
POWER SUPPLY, 
ETc.) OR IM 
FAILURE 


@ Outer volume 


EVCS RCVR A 
SQUELCH FAIL 
OR LM PROBLEM 
OM VHF A 


control IK~ 
CREASE 
periodically 
to see if. 
noise present 


vox 
CIRCUIT 
FAILURE 


EVA-1 XMTR B 
OR 
EVA-1 RCVR C 
OR 
EVA-2 RCVR B 
OR 
EVA-2 XMTR C 
FAILED" 


@ 


Reception of MSPH 

is disabled while 

outer volume is in 
full DECREASE. 


® 


EMU data not 
available from EVA~1. 
EVA-1 cannot hear 
MSF. 


@ 


EMU data not avail- 
able from EVA-2. 
EVA-2 cannot hear 
MSFN. 


PAGE_.__ 9733, 


CSD-A-789-(2) 
“APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EVA PROCEDURE 


EVA loses voice 
from IM (see 
“Additional 
conditions" 

eee, _— 


Does VA re- 
ceive voice 
from MSFN 


YES 


To Step 12 
Next page 


Additional 
conditions: 


-1. Single EVA @' VA set KCU 


"a" volume 
control to 


EVA "A" VOL. 


CONTROL 
TURNED TOO 
LOW 


a. EVA "A" vol- 
ume control 
turned too 
low 


Comm. 
restored 


b. EVA "A" re- 
ceiver RF 
section 
fa led 


EVA "A" RCVR. 
RF SECTION, 
OR R/T RELAY 
“K-1, OR LM 
FAILED 


@ EVA and LM 
configure 
for "B" 
mode 


Does VA hear 
sidetone 


Possible causes: / 


c. R/T Relay K-1 
failed 


Comm. 
restored 


‘ 

d. EVA antenna ~ | 
failed NO 

e. EVA comm aeons ee ee ae ma cee 
carrier 


failed | 


NO 


POST EVA PROCEDURE 


f. Triplexer 
common port 
failed 


@ VA connect 
_ to LM Until. 


@ EVA swap 
OPS with 
other crew- 
man 


EVA ANTENNA 


g IM electrical FAILED 


umbilical 
failed 


Comm. 
restored 
(Continued next 


Comn. 


| 
page ) | restored YES 
| EVA COMM. |» 
| CARRIER 
PATLED er 
| Pe 
| common PORT 
| 
| To Step 15 
Next page 
| 
| 
| 
| 
| 
Basic pate __May_1969 _ CHANGE DATE. OCTOBER 1969 


REMARKS 


. PAGE:. 


5-34 


CSD-A-789-(2) 


“ \ 
APOLLO OPERATIONS HANDBOOK-EMU 
SYMPTOM PROCEDURE REMARKS 
POST EVA PROCEDURE (continued) 
Possible causes: 
(continued from - 
preceding page ) @ IM Crewman . 
transfer to 
BVA RCU "A" Pilot's Elect. 
Sarre tmbtiict 
Conm.with MSFN 0O.K. “ 
IM failed 
EVA "A" re- 
ceiver RF 
section 
failed 
LM CREWMAN COMM. 
PLSS electri- CARRIER FAILED 
cal umbilical 
failed 
Primary dual 
comm. regula- 
tor failed 
EVA connect @ EVA recopnect 
EVA "A™ ree to other PLSS to original EVA Rcu “A” 
ceiver failea § |j——————_ PLSS, swap VOLUME CIR- 
RCU with CUIT FAILED 
Comm. restored other crewoan 
Comm. restored 
annie. 
Does EVA hear EVA "A" RCVR. RF 
sidetone race 
K-1 FAILED 
, 
PRI. /DUAL EVA "A" RCVR. 
Did IM receive 
COMM. REGUL. voice from EVA OR R/T RELAY 
K-1 FAILED 
oN 
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‘pasic.patTe May 1969 CHANGE DATE: 


~ CSD-A-789-(2) 
AROLEO-OPERATIONS HANDBOOK-EMU 


SYMPTOM | PROCEDURE REMARKS 


EMU 19 EVA PROCEDURE 


IM loses voice Does LM receive Does MSFN LM FAILED 


from EVA (see | voice from MSFN have voice 
"additional from EVA 


conditions" 
below) 


Additional 
conditions: 


‘@ EVA insure EVA RCU PIT 


1. Single EVA RCU PIT SWITCH AC- 
Switch’ in CIDENTLY SET 
MAIN posi- TO OFF 


Possible causes: tion 


Comm. restored 
a. IM failed 


b. EVA RCU PTT 
switch 
turned OFF 


ec. EVA VOX cir- 
cuit failed 


a. EVA "A" mode 
failed 


e. EVA com. 
carrier 
failed 


f. EVA RCU VOX 
circuit 
failed 


(continued next 


see agli * 
page) EVA "A" MODE 


FAILED OR LM 
FAILED 


FOR "B" MODE 


EVA check 
comm. using 
other PLSS/ 
OPS 


To Step 11 To Step 16 To Step 15 
Next sage Next page Next page 


| “| CONFIG. IM i : : 


CSD-A-789.-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


~ POST EVA PROCEDURE (continued) 


Possible causes: 1 
(Continued fram 
preceding page) @|EVA swap 
comm. carrier 

- EVA RCU mode ‘ 
select "A" 
wafer failed Com. restored 


- BVA antenna 
failed 


- EVA triplexer 
common port 
failed 


- Suit electri- 
cal harness @ LM OR SUIT @.Swap RCU 


failed ELECTRICAL cee Yor @iEVA operates in 
MAIN : 


BARBESS 
FAILED FAILED 


@ EVA swep back @ EVA swap back 


EVA VOX. 
CIRCUIT 
FAILED 


to original to original 
RCU OPS 


Comm. restored 


EVA RCU "A" 
WAFER MODE 
SELECTOR 


FAILED 


EVA TRIPLEXER 
FAILED 


Basic DATE __Mlay_ 1969 CHANGE DATE OCTOBER 1969 PAGE_ 5337 


CSD-A-789-(2) 
APOLLO: OPERATIONS. HANDBOOK-EMU 


.PLSS o, pressure 


regulator regu- 
WARNING TONE Go to Step 1 lates the PGA 
FAILED Page 5-6 to 3.7 psid 
minimum if flow 
is 0.07 to 0.7 lb/hr. 


Possible causes: 


| 
Monitor 


PGA Press. | @ Actuate OPS 
forlmin = 


ra. GT8168P/ 
GT8268P 


ooo Is there a 


b. PLSS 0, decay 


regulator 
shift/de- 
graded 


. EMU leak 


Does _gr8.er/ . 
GT8268P 2GA 
Press. _Teepond 


GT8168F / 
GT8268EF PGA 
PRESS. FAILED 


| EVA PROCEDURE 


POST EVA PROCEDURE 


@ Dorr P Ss/ Go to Step 5 
OPS Page 5-6 


To Step 10 


| "i Next page 


Basic DATE May 1969 CHANGE DATE OCTOBER 1969” PAGE. 78 


CSO0-A-789-(2) 
-- APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE REMARKS 


SYMPTOM 


POST EVA PROCEDURE (continued) 


@ PLSS oy Regul. 
Verification 


@ Connect dlue PLSS 
Gas Connector to 
OPS Regul. Checkout 
Stowage Plate © 


_ (2 


@ PGA Press. Readout 
Check 


Press.>3.7 peid 


@ Connect PGA to ECS 
Hoses 

@ Don Helmet and 
Gloves 


SHIFT IN PLSS 05 
REGULATED PRESSURE 


GT8166P/GT8266P PGA 
Press.<3.7 psia and. 
constant 


TRANSIENT ERROR IW 
GT8168P/GT8266P PGA 
PRESS. READING 


Basic pATE ___May_ 1969. chanGe DATE OCTOBER 199 paGe___—=5-39 


SYMPTOM 


EMU 21, 


GT8168P/ 
GT8268P PGA 
Preas. >4.0 
psid 


Possible causes: 


a. Regulator 
fails open 
or shifts 
set point 


b. GT8168P/ 
GT8268P 
fails 


BASIC DATE 


CSD-A-789-(2) 


APOLLO OPERATIONS HANDBOOK-EMU 


High o, flow 


flag "0" (after 
5 sec); or 
GT8182P/ 
GT8282P PLSS 
oO, pressure or 


PLSS o, quant, 


indic. decreas- 
ing rapidly 


— 


Does PGA Press. 


No 


ul 


or hear relief 
Viv. relieving 


PGA PRESS. 
FAILED 


ee remem Mere ee mcm eet ie ee ee i 


May 1969 


Gage agree with 


Reduced mobility 


GT8168P,’GT8268P 


PROCEDURE 


EMERGENCY PROCEDURE 


@ Actuate OPS PLSS 0, PRESS. 


REG. FAILED 
OPEN OR 
SHIFTED SET 
POINT 


EVA. PROCEDURE 


SHIFT IN PLSS 
o, REGULATED 


PRESS. 


7 


PGA PRESS. GAGE 
FAILED 


CHANGE DATE 


__-OCTOBER 1969 page __ 50 


| REMARKS 


® 


PLSS 9, 


regulator regulates 
to 4.0 psid maximum 
to PGA. ° 

PGA pressure 
relief valve. 
cracks at 

4.5 to 5.5 peid. 


® 


The PLSS Oo, shutoff 


valve should be 
CLOSED if possible. 
If additional 
mobdility is 
needed, open 

purge valve 

to reduce PGA 
pressure to 

>3.4 psid. 


@ 


Upon returning 

to the LM, Steps 
T and 8 can be 
verified by con- 
necting the blue 
PLSS gas con- 
nector to the 

OPS pressure 
regulator checkout 
stowage plate. 


pressure 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM | PROCEDURE REMARKS 


EMERGENCY PROCEDURE 


© 


1600 Btu/hr 
metabolic load 
Low PGA pressure flag "0", @ Actuate OPS plus allowable EMU 
or PGA pressure gege reads 
<3.7 psia or GT8168P/ 
pressure GT@268P PGA pressure 
abnormal <3.7 psia and decreasing O55 this will reduce 


PGA pressure to 3 psia 
in approximately 3 min. 


® 


OPS regulates 


Possible causes: EVA PR (DURE at 3.4 to 4.0 psid. 


a.CT8182P/ 
GT8282P failed 


b.EMU leak PLSS 0, Quantity 


Indicator abnormal 


c.Common PLSS 0 reading 


2 


pressure 


sensor failed | 


a.PLSS 0, es a ea ee am 
pressure 
regulator out 


of spec. 
@ Connect PLSS 0, 


e. High 0, usage 

Bottle to LM ECS 

@ Recharge PLSS 0, 
Does GF3589P PLSS 

Recharge Press. agree 


with GT8182P/GT8282P 


GT8182P/GT8282P PLSS 05 PLSS 0, PRESS. 


PLSS 0, Press. |__| QuaNTITY YDUCER FAILED 


shows recharge INDICATOR FAILED (Commoy XDUCER ) 


ua] 
@ PLSS 05 shutoff 
valve - OFF 


To Step 12 To Step 13 
Next page Next page 


Basic pate ___May_ 1969 CHANGE DATE ___OCTOBER 1969 PAGE 5-dl 


* CSD-A-789-(2) 
- APOLLO OPERATIONS HANDBOOK-EMU | 
PROCEDURE 


REMARKS 


SYMPTOM 
POST EVA PROCEDURE (continued) 


GT/8182P/GT8282P © Recharge 
PLSS 0, 


PLSS 0, PRESS. - 
FAILED, 


GF3589P 

PLSS Recharge 
Press. stable 
after 50 . 


-minutes 


LEAK BETWEEN 
PLSS oO, SHUTOFF 


VLV. AND HIGH 05 
FLOW SENSOR 


BASIC DATE 2... May 1969 | CHANGE DATE 2_OCIOBER 1969. PAGEL 5-42 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 


PRE-EVA PROCEDURE 


@ 


GT8182P/ Provides enough 0, 


Gré282P PLSS PLSS Q. Fi ‘for: 
0, pressure *2 pa ein PLSS a) PLSS checkout 
oe Quantity a > Bottle to b) 33 heute. pormal 
as ‘ Indicator LM ECs operation at 1200 
23/4 Btu/hr metabolic 
NO load, plus allow- 
GF3589P PLSS PLSS 0, able EMU leakage. 
Possible cwases: Recharge QUANTITY 
Press. <800 INDICATOR 


a. GTB182P/ psia FAILED 
GT6282P 


failed 


. Inadequate 
PLSS 0 
charge 
for EVA GT8182P/ 
GT8282P PLSS 
« Common PLSS 0, PRESS. 


‘ 2 
a: Preseure FAILED 


sensor @ Connect 
failed PL8S 0 


bottle 
to LM ECB 


GF3589P PLSS TNSUFFICIENT 
Recharge 


Press. <800 . 0, SUPPLY 
psia [0 SUPPORT 
PLANNED EVA 


@ Pressurize 
LM PLSS 
Manifold 
fron LM ECS 


GF3589P PLSS 

recharge GF3589P PLSS 

pressure RECHARGE 

<800 psid PRESSURE 
FAILED 


COMMON PLSS 
Oo, PRESSURE 


SENSOR 
FAILED 


Basic pate ___May_1969 CHANGE-DATE OCTOBER 1969___ PAGE__ 5-83 


“ 


'. 


CSD-A-789-(2) 
‘APOLLO’ OPERATIONS HANDBOOK -EMU 
gee i SSS SP ES 


PROCEDURE 
POST EVA PROCEDURE 


SYMPTOM REMARKS 


o18182P/o78282P 


PLSS 05 @ Connect PLSS 
pressure <350 Quantity ae Op Bottle INSUFFICIENT @ 
psia (post-EVA) | yee) to LM ECS PLSS 0, SUPPLY 
<1 mM) —. GFaSboP TO SUPPORT A Provides enough o, 
PLSS - CONTINGENCY for: 
No Recharge TRANSFER TO CM 
Press .<350 . a. PLSS checkout 


| Possible causes ; peia 


a. GT8182P/ NO 
GT8282P | 
failed Z 


b. 30-min 
contingency 
transfer at 


2000 Btu/br. 


b. Common PLSS i 
0, pressure | 


@ Pressurize IM 
PLSS Manifold 
from LM ECS 


COMMON PLSS 
05 PRESSURE 


SENSOR 
FAILED 


sensor 
failed 


Does GF3589P 
c. Inadequate read >800 psid 


PLSS o, 


charge for 
contingency 
transfer to 


GF3589P 
PLSS RECHARGE 
PRESSURE 

FAILED 


@ Connec:; PLSS 

o5 Bottle*- 
2» to LM ECS 
‘GF3589P 


PLSS 0. 2 


PLSS QUANTITY 
Recharge INDICATOR 
Press.<350 ~ FAILED 


psid 


GT8182P /GP8282P 
PLSS o, PRESS. |- 


FAILED 


SYMPTOM 


EMU 25 


GT8110P/GT8210P" 
feedwater pres- 
sure <1.8 psid 
(no warning 
tone) 


Possible causes: 


a. GT8110P/ 
GT@210P 
failed 


b. Sublimator 
breakthrough 


c. H,0 separ- 
ator blocked 


d. Depleted 
feedvater 
Teservoir 


e. Blockage be- 
tween feed- 
water blad- 
der and pres- 
sure Xducer 


f. Feedwater 
pressure 
Xducer 
failed 


@- High feed- 
water usage 
rate 


b. Low PGA 
pressure 


i. Feedwater 
valve CLOSED 


BASIC DATE 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 


EMERGENCY PROCEDURE , 


Low PGA pressure 
flag "0", or PGA 
pressure gage 
<3.4 psia 


low feedwater 
pressure 
flag wan 


TONE FAILED 


@If additional 
cooling is 
required, 
actuate OPS 
and opén 
purge valve 


oct nee cee) ce Se ee ce Ur ces po ee lee ee ee ee ee ee ee ee ee 


EVA PROCEDURE 


GT8196T/GT8296T 
LeG H,0 oT 

>15° F for 

>5 min and 
GT8110P/GT8210P 
feedwater pres- 
sure <1.3 psia 


11} @ Sublimator restart 


@ Feedwater valve - CLOSED 

@PISS diverter ~ MAX. cooling 

@ After 5 min, PISS diverter - 
MIN. cooling 

@Fesdwater valve - OPEN 


To Step 12 
Next page 


SS SS SE SS SS EE SS SS SS ae aS aS Se 


May . 1969. OCTOBER 1969 


CHANGE DATE 


REMARKS 


@ 


Low feedwater 
pressure warn- 
ing actuates at 
1.45 £ 0.15 psid. 


6) 


_ The heat load 


should be 
maintained 
during the 
first 5 min 
since the 
objective is 
to dry-out the 
sublimator. 
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€SD-A-789-(2) - 
APOLLO’ OPERATIONS HANDBOOK-EMU 


PROCEDURE 
POST EVA PROCEDURE 


SYMPTOM REMARKS 


PLSS Co @ Connect PLSS 


Jpressire <350 Quantity | 0, Bottle INSUFFICIENT @) 
psia (post-EVA) Saree to LM ECS PLSS 0, SUPPLY 
1, full 
<u GF3589P TO SUPPORT A Provides enough 05 
\ PLSs CONTINGENCY for: 
Recharge TRANSFER TO CM 
Press .<350 5 a. PLSS checkout 


| Possible causes: Psia 


b. 30-min 
contingency 
transfer at 
2000 Btu/hbr. 


a. GT8182P/ 
GT8282P 
failed 


b. Common PLSS |]: 
O5 pressure | 


@ Pressurize 1M 
PLSS Manifold 
fram LM ECS 


COMMON PLSS 
' 05 PRESSURE 


SENSOR 
FAILED 


sensor 
failed i 


Does GF3589P 
read >800 psid 


c. Inadequate 
PLSS 0, 


charge for 
contingency 
transfer to 
CM 


GF3589P 
PLSS RECHARGE 
PRESSURE 

FAILED 


@ Connect, PLSS 


Z 0, Bottle 


” to IM ECS 


GF3589P PLSS 0, 
PLSS QUANTITY 
Recharge 

Press.<350, 


psid 


GT8182P/;:T8282P 
PLSS 0,, PRESS. 


FAILED 
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SYMPTOM PROCEDURE 


EMU 25 


GT8110P/GT8210P" 
feedwater pres- 
sure <1.8 psid 
(no warning 
tone) 


- Possible causes: 


a. GTBLIOP/ 
GTé210P 
failed 


Sublimator 
breakthrough 


H,0 separ- 
ator blocked 


Depleted 
feedwater 
reservoir 


Blockage be- 
tween feed- 
water blad- 
der and pres- 
sure Xducer 


Feedwater 
pressure 
Xducer 
failed 


. High feed- 
water usage 
rate 


Low PGA 
pressure 


Feedwater 
valve CIOSED 


- 


BASIC DATE __ May 1969 
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| 
| 
| 
| 
| 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


REMARKS 


EMERGENCY PROCEDURE , 


@ 


Low feedwater 
pressure warn- 
ing actuates at 
1.45 + 0.15 peid. 


® 


The heat load 
should be 
naintained 
during the 
first 5 nin 
since the 
objective is 
to dry-out the 


Low PGA pressure 
flag "0", or PGA 
pressure gage 

<3.) psia 


Low feedwater 


pressure sublimator. 
flag tan 
@If additional 
cooling is 
required, 
ectuate OPS 
and open 
purge valve 
—_— om oe ow me es ee ee ee Gee ee es a ee eee SS Gee ee ee 
EVA PROCEDURE 
GT81967/GT8296T 
LCG #.0 at PLSS ALARM 
2 CONTROL MODULE 
>15° F for FAILED (LOW SUBLIMATOR 
>5 min and PEEDWATER BREAKTHROUGH 
GT8110P/GT8210P PRESSURE FLAG 
feedwater pres- ARD TONE) 
sure <1.3 psia 
11] @ Sublimator restart 
@ Feedwater valve - CLOSED 
@ PISS diverter ~ MAX. cooling 
@ After 5 min, PLSS diverter - 
MIN. cooling 
@iFeedwater valve - OPEN 
To Step 12 
Next page 
CHANGE DATE ___OCTOBER 1%9___ PAGE 5-45 


 CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
POST EVA PROCEDURE 


--SYMPTOM- REMARKS 


@ Close PLSs 
Feedwate): Viv. 


@ Open PLSS 
Feedwater Viv. 
@ Repress IM 


Warning tore and 
low feedwater 

pressure flag "A" 
within 5 min 


GT8110P /GT8210P 
Feedwater Press. 
increase with YES 
IM Press. . 


GT8110P/GT8210P 
FEEDWATER PRESSURE 
FAILED 


COMMON FEEDWATER 
PRESS. XDUCER 
FAILED 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM: PROCEDURE 
‘EMERGENCY PROCEDURE 


The heat load 
‘should be main- 
tained during 
;the first 5 
min since the 

> 68° F with ; : ‘objective is to 
diverter valve : dry-out the 


sublimator. 


H,0 temperature 


a | Actuation of the 
Possible causes: - gas trap must be 
: performed by 
a. GT6154T/ @ Actuate gas . another EV crew- 
GT8254T trap for ‘man. It cannot 
failed 5 sec ‘be self- 
- “accomplished. 
Sublimator eee 
degraded 
“er <68° F 
Feedwater within 
flow re- 5 min 
stricted 


- Sublimator 
_ breakthrough 


GT8196T/ 
GT8296T LCG 
H,0 AT >15° F 


>5 min and 
GT6110P/ 
GT8210P feed- 
water pres- 
sure <l,3 psia 


GT8196T/ @'Sublimator re~ 
Gré296T LCG start 


oO _ 
1,0 aed @l\Feedwater valve - 
CLOSED 


AND/OR 

GT8170T/ @PLSS diverter - 

GT8270T MAX. cooling 

0, TEMPERA- @after 5 min, PLSS 
3 diverter valve -— 

TURE?250")-F MIN. cooling 

@Feedvater valve - 

OPEN 


GT61SbT/ SUBLIMATOR 

_ GT6254kT DEGRADED OR 
L0G #0 FEEDWATER 
TEMP FLOW RE- 
ERATURE STRICTED 
FAILED 
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. C$D-A-789-(2] 
APOLLO OPERATIONS. HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 
EMERGENCY PROGEDURE  - O 


During EV operations, 
actuation of the gas 
trap can be performei 
by an assisting 
crevman only. 


>? F 
{MAX. diverter 
valve position) 


Possible cases: 


EVA PROCEDURE 


Ea 
peak PUMP DEGRADATION 
54 = {COOLANT FLOW 
LCG H,0 Temp. j RATE <3.5 LB/MIN.) 
<45° F 


. GT8196T/ 
GT6296T 
failed 


. Pump de- 
gradation 


. Gas in trans- 
port water 
line 


. Sublimator 
breakthrough 


6T81.40C/ GT8154T/ 
GTBz40C GT8254T 
PLSS Batt. LCG H,0 


Current 
>3.0 amps TEMP. FAILED 


@ Actuate ges 
trap for 5 sec 


Cooling improved WATER LINE 


in 3 min 


To Step 7 
Next page 
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BASIC DATE 


CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS 
| EVA PROCEDURE (continued) 
8 | The heat load 
| ‘should be main- 
een ‘tained during 
2! SUBLIMATOR the first 5 min 
| H,0 4T > 15° F |YEs BREAKTHROUGH since the object- 
> Smin and ive is to dry-out 
GTB110P/ the sublimstor. 
| GT8210P feed- 
water pressure 
| <1.3 pela : 
| r 
| GTS196T/ @ sublimator 
GT8296T - restart 
LOG) HO 48 @ Feedvater 
| FAILED OR valve-CLOSED 
SHIFTED CALI- @ PISS diverter 
| BRATION 
PLSS diverter 
valve - MIB. 
cooling 
| @ Feedwater 
valve - OPEN 
___May 1969 CHANGE: DATE OCTOBER 1969_ page__ 5-49. 


- -€SD-A-789-(2) 
APOLLO OPERATIONS: HANDBOOK-EMU 


“SYMPTOM | PROCEDURE 


“EMERGENCY PROCEDURE 


678140C/GT8240C 
double ncrmal 
current reading 


ONE OF TWO 
CURRENT SENSOR 
ELEMENTS FAILED 
OPEN 


2.4 to 2.6 is 7 Sa 
normal 
operating 
current 


@ Actuate OPS, 
open purge 
valve 


Low vent 


Possible causes: 


a. GTB1L0C/ 
GT82hoc 
failed 


EVA PROCEDURE 


b. Fan degraded 


. Current 
sensor 
failed 


GT8170T/cT8270T 
0, Temp. <38°F 


[= 


T 
@ Fan - CFF/ON 


GT8140C /GT82hoc PLSS 
battery current 
sl.1 amo. 

while fan is OFF. 


d. Pump degraded 


To Step & 
Next page 


REMARKS 


@) 


Nominal PLSS power 
loade with EVCS 
operating in the 
primary mode: 

a. EVCS - 0.6 amp 
b. Fan - 1.3 amp 
c. Pump - 0.5 emp 


Total 2.4 amp 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK -EMU 


SYMPTOM PROCEDURE REMARKS 


EVA PROCEDURE (continued) 


oT8196t /GT8296T @If required ‘Normal PLSS battery 
ICG #0 AT for cooling, ‘woltage = 16.8 


o. actuate OPS <3.5 1b./min.) .t 0.8 Vde jand 
> °P and/or and open 22 “GT8LLIV/GTEQKLV 
GT8154T/GT8254T purge valve | inaccuracy is 
LCG H,0 Temp. +0.19 Vde. 


<45 OF 


NO 


aaa 
@ Turn pump OFF/ON 


GT8140c/GT82k0C PLSS 
battery current <1.9 amp 
when pump is OFF 

No 


POST EVA PROCEDURE 


Record GT8141v/ 
© or82hiv 
Battery Voltage 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE REMARKS | 


EMERGENCY PROCEDURE 


GT8140C/GT8240Cc ' 

PISS battery GTBLYOC. Low vent @ Cycle 

current i eTa2koc : flow fl fan OFF/ON 
PLSS ba:t. Ou Tee ; 


< 2.3 amp (no "p" (after 
warning tone) current 5. see) Low vent flow 
-$,2.1 amp, flag CLEAR © 
(after 10 sec) 


2.4 to 2.6 
is normal 
operating 


current GT8140C/ 


G6T82h0C 


Possible causes: 


a. GT81L0C/ 
GT82k0C failed 


Fan OFF, 
failed, or 
degraded 


Pump OFF, 
failed, or 
degraded 


Low vent. ; FAN 

flow fleg K : SWITCHED 
"Pp" (after — ‘ OFF INAD- 
5 sec) -| ~ purge valve VERTENTLY 


Hear pump dian 
running and Gré296T LCG DEGRADED 
oO. 
GTBL4OC/GT8240C |——a] H0 AT>11°F — (FLOW RATE 


PLSS 2 
and GT8154T, [| <3.5 LB. . 
battery current GT8254T pid AIM.) 


21.9 amp 1,0 temp. < 45°F 


NO 


. 


To Step 12 To Step 17 
Next paize Next page 


| 

| : 
| 

| 

| 
|. 
[ 
| 

| 
|. 
| 

| 

| 
|. 
| 
| 
| 

| 

| 

| 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM | PROCEDURE | REMARKS 


EVA PROCEQURE (continued) 


@ If additional 
cooling re- 
quired, actuate 
OPS and open 
purge valve 


@ Replace Battery @ Record 
(from other GT81h1v/eT82h1Vv 
PLSS) Battery Voltage 


28° 
GT8141V/GT82b1 


PLSS Batt. Volt. 
716.0 Vde 


GT81.41V/GT8241V 
PLSS BATT. VOLT. 
FAILED 
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¢ 


‘BASIC DATE: 
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CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EMERGENCY PROCEDURE 


GT8141Vv/ 
GT62h1V ; 
PLSS battery : 
voltage <16.0 
Vac (no warn- 
ing tone) 


Low vent flow lygs @ Actuate OPS 
flag "P" 
(after 5 sec) @ Open 


purge valve 


Possible causes: | 

a. GT8141V/ 
GTB2h1V 
fatled 


. Battery 
failed or 
degraded 


GT6170T/GT8270T 
0, Temp.<38°F., 
or GTB196T/ 
GT8296T LCG 


#0 Temp.>11°F. 
eet BATTERY FAILING 
H50 Temp. <45°F 

or, sense 

any indication 

of degraded 

fan or pump 


1 


To Step 6 
Next page 


__ OCTOBER 1969" 


REMARKS 


BATTERY FAILED 
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‘CSD-A-789-(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


SYMPTOM PROCEDURE 


REMARKS 
POST EVA PROCEDURE 


@ Replace 


GT8141V/GT8241V 
PLSS Batt. Volt. 
>16.0 Vde 


GT8141V/GT8241V 
PLSS Batt. 


Voltage failed 


a” 
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CSD-A-789.(2) 
APOLLO OPERATIONS HANDBOOK-EMU 


EMERGENCY PROCEDURE 


GT817or/ 


GT8270r oO, 2 
temperature Low vent flow Go to Step 1 
<38° F (no YES | Page 5-4 


warning tone) 


Possible causes: 
. GT8170T/ 


GT8270T 
failed 


Fan OFF or L 


degraded 


. High PGA AP 


- Flow 
restriction 


in vent loop | 3 ns : 
GT8140C/GT8240C PLSS @ Fan OFF/ON 
Batt. Curr. 23.0 amp] YES 


GT8140C/GT8240C PLSS 


Battery Current 
$).1 amp while FAN DEGRADED 


fan OFF 
; | NO 


T\ratLInc BATTERY 


GT81h1V/GT8241V PLSS CAUSED 
Batt. Volt <16.0 Vdc} YES FAN DEGRADATION 


GT8170T/GT82:70T 0 > 


TEMPERATURE FAILED, 
OR HIGH PGA AP, OR 
FLOW RESTRICTION IN 


| 
| 
| 
| 
| 
| 
| 
| 
| VENT LOOP 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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SYMPTOM 


Gré17or/ 
GT8270T 05 
temperature 
>52°_F (no 
warning tone) 


Possible ceuses: 


a. GT8170T/ 
GT82T0T 
failed 


- Sublimator 
breakthrough , 


depleted 


. Blocked 
water 
separator 
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CSD-A-789-(2) 


APOLLO OPERATIONS HANDBOOK-EMU 


PROCEDURE 
EMERGENCY PROCEDURE 


EVA PROCEDURE 


Go to Step 1 
Page 5-12 


GT8154T/GT8254uT 


LCG 4,0 temper- SUBLIMATOR 


ature >68° F DEGRADED 
(Diverter valve- 
MAX. cooling) 


GT8196T/ 
GT8296T 
LcG H,0 


AT >11° F 


Crewman feels 
hot, sweats 


GT81To1/ 
GT827CT 0, 


TEMP. FAILED 


REMARKS 


oN 


